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(57) Abstract: The sequences of antisense nucleic acids which inhibit the proliferation of prokaryotes are disclosed. Cell-based 
^■^ assays which employ the antisense nucleic acids to identify and develop antibiotics are also disclosed. The antisense nucleic acids 
can also be used to identify proteins required for proliferation, express these proteins or portions thereof, obtain antibodies capable 
of specifically binding to the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules 
for rational drug discovery programs. The nucleic acids can also be used to screen for homologous nucleic acids that are required 
^ for proliferation in cells other than Staphylococcus aureus, Salmonella typhi murium, Klebsiella pneumoniae, and Pseudomonas 
aeruginosa. The nucleic acids of the present invention can also be used in various assay systems to screen for proliferation required 
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IDENTIFICATION OF ESSENTIAL GENES IN MICROORGANISMS 

Se quence Listing 

The present application is being filed along with quadruplicate copies of a CD-ROM 
marked "Copy 1 - SEQUENCE LISTING PART," "Copy 2 - SEQUENCE LISTING PART," 
5 "Copy 3 - SEQUENCE LISTING PART," and "CRF" containing a Sequence Listing in electronic 
format. The quadruplicate copies of the CD-ROM each contain a file entitled 
034WCjfmal.ST25.txt, created on March 15, 2002, which is 181,323,311 bytes in size. 

Back ground of the Invention 
Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 
10 infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly' believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In fact, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development. They believed that infectious disease 
caused by bacteria finally had been conquered and that markets for new drugs were limited. 
1 5 Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
become more frequent. The United States Centers for Disease Control announced that one of the most 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 
Staphylococcus aureus (staph). This organism is commonly found in our environment and is 
20 responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacteria are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 
when what are presently considered minor bacterial infections are fatal diseases. 
25 Over-prescription and improper prescription habits by some physicians have caused an 

indiscriminate increase in the availability of antibiotics to the public. The patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

The bacterial pathogens that have haunted humanity remain, in spite of the development of 
30 modem scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
increasing threat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present. 

Discovery of New Antibiotics 
As more and more bacterial strains become resistant to the panel of available antibiotics, 
35 new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discovery to generate novel, safe and efficacious 
compounds for the treatment of disease. Traditional drug discovery methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope that one might prove to be 
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an effective treatment for some disease. The process is painstaking and laborious, with no 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, an "d the average time from laboratory to patient is 15 years. Improving this process, even 
incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 
5 Newly emerging practices in drug discovery utilize a number of biochemical techniques to 

provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 
against these targets would result in the inactivation of the cell or microorganism. Once a target is 
10 identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 
discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
15 other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 
the target by using computer modeling techniques. Furthermore, in cases where the function of the 
20 target is not known or is poorly understood, it may be difficult to design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 
such molecular targets are urgently required. 
25 Escherichia coli represents an excellent model system to understand bacterial biochemistry 

and physiology. The estimated 4288 genes scattered along the 4.6 x 10 6 base pairs of the 
Escherichia coli (E. coli) chromosome offer tremendous promise for the understanding of bacterial 
biochemical processes. In turn, this knowledge will assist in the development of new tools for the 
diagnosis and treatment of bacteria-caused human disease. The entire E. coli genome has been 
30 sequenced, and this body of information holds a tremendous potential for application to the 
discovery and development of new antibiotic compounds. Yet, in spite of this accomplishment, the 
general functions or roles of many of these genes are still unknown. For example, the total number 
of proliferation-required genes contained within the E. coli genome is unknown, but has been 
variously estimated at around 200 to 700 (Armstrong, K.A. and Fan, D.P. Essential Genes in the 
35 metB-malB Region of Escherichia coli K12, 1975, J. Bacteriol. 126: 48-55). 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Staphylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 
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scalded skin syndmes. Staphylococcus aureus can cause serious systemic infections such as 
osteomyelitis, endonanfitis, pneumonia, and septicemia. Staphylococcus aureus is also a common 
cause of food poimaing, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 
5 identified, including &ose that are now resistant to all available antibiotics, thereby severely 
limiting the optionsof care available to physicians. 

Pseudomoras aeruginosa is an important Gram negative opportunistic pathogen. It is the 
most common Gramnegative found in nosocomial infections. P. aeruginosa is responsible for 16% 
of nosocomial pnesmonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
10 wound infections, and 10% of bloodstream infections. Immunocompromised patients, such as 
neutropenic cancerand bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this group of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable ckaths reaching 30%. P. aeruginosa is also one of the most common and lethal 
pathogens response for ventilator-associated pneumonia in intubated patients, with directly 
15 attributable death nies reaching 38%. Although P. aeruginosa outbreaks in burn patients are rare, it 
is associated with «% death rates. In the AIDS population, P. aeruginosa is associated with 50% 
of deaths. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa, which ts responsible for high rates of illness and death. Current antibiotics work poorly 
for CF infections (Van Delden & Igelwski. 1998. Emerging Infectious Diseases 4:551-560; 
20 references therein). 

The gram negative enteric bacterial genus, Salmonella, encompasses at least 2 species. One 
of these, S. enterica, is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The S. enterica human pathogens include 
serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 
25 that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella 
is a very serious problem. In many developing countries, S. enterica ser. Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 
caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 
30 species" Clin. Lab Med. 19(3):469-487). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some S. enterica serovars (e.g. Typhimurium) cause a localized infection in the 
gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
35 infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe S, enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, S. enterica ser. 
Typhi. In mice, S. enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many determinants 

3 
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of virulence in animals and humans. Salmonella is interesting in its ability to localize to ana invaae 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to reside intracellularly in membrane-bound vesicles (Wallis, TS and 
Galyov, EE 2000 'Molecular basis of Salmonella-induced enteritis " Molec. Microb. 36:997-1005; 

5 Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella," Chap. 149 in 
Neidhardt, et aL eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 152 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

10 The gene products implicated in Salmonella pathogenesis include type three secretion 

systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 
"traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of S. enterica ser. Typhi (see 

15 http://www.sanger.ac.uk/Projects/S_typhi/ for the genome database) and 5. enterica ser. 
Typhimurium (see http://genome.wustl.edu/gsc/bacterial/salmonella.shtml for the genome database) 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 
Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram negative enterics such as E. coli and have been a focus of biomedical research for the 

20 last century. 

Enterococcus faecalis, a Gram positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faecium generally accounts for less 
than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
also associated with some community-acquired infections. Of nosocomial infections enterococci 

25 account for 12% of bacteremia, . 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 tol5% of endocarditis cases (Huycke, M. M., D. F., Sahm and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 
intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 

30 and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a major concern for treating nosocomial infections. 

Current drug discovery methods involve screening large number of prospective therapeutic 
compounds to identify those that are effective therapeutic agents or that can be optimized to provide 
an effective therapeutic agents. For example, the compounds to be evaluated for therapeutic 

35 activity may be members of a library of compounds generated by combinatorial chemistry or 
members of a library of natural products. 

Unfortunately, current methods are laborious and time consuming and may yield 
compounds which have already been identified or which act on gene products which are already 
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targeted by an existing therapeutic agent. In addition, a large number of compounds have been 
identified which have antimicrobial activity but which cannot be administered to individuals 
suffering from infection due to the fact that their targets are unknown. 

The above reasons underscore the urgency of developing new antibiotics that are effective 
5 against Escherichia colt, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, and Salmonella typhimurium. Accordingly, there is an urgent need for 
more novel methods to identify and characterize bacterial genomic sequences that encode gene 
products involved in proliferation, and are thereby potential new targets for antibiotic development. 
Likewise, there is a need for rapid screening techniques which yield novel compounds or 
10 compounds which act on novel targets as well as a need for methods which permit the identification 
of the target on which a compound with antimicrobial activity acts. 

Prior to the present invention, the discovery of Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Salmonella 
typhimurium genes required for proliferation of the microorganism was a painstaking and slow 
15 process. Rapid screening techniques for identifying novel targets on which novel compounds act 
were undeveloped. While the detection and identification of new cellular drug targets within a 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, and Salmonella typhimurium cell is key for novel antibiotic development 
and effective treatment, the current methods of drug target discovery available prior to this 
20 invention have required painstaking processes requiring years of effort. 

Summary of the Invention 
Some aspects of the present invention are described in the numbered paragraphs below. 

1. A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 1-6213, wherein expression of said nucleic acid 

25 inhibits proliferation of a cell. 

2. The nucleic acid sequence of Paragraph 1, wherein said nucleotide sequence is 
complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3. The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is 
30 complementary to at least a portion of a nucleotide sequence of an RNA required for proliferation 

of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a 
sequence of nucleotides encoding more than one gene product. 

5. A purified or isolated nucleic acid comprising a fragment of one of SEQ ED NOs.: 
35 1-6213, said fragment selected from the group consisting of fragments comprising at least 10, at 

least 20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ 
ID NOs: 1-6213. 



5 
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6. The fragment of Paragraph 5, wherein said fragment is included in a rivxcleic acid 
obtained from an organism selected from the group consisting of Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Barter oides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Bnrkholderia fungorum, Burkholderia 
5 mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliennondii, Candida Icrusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium Botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
10 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsidatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
15 Nocardia asteroides, Pasteurella haemolytica, Pasteur ella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
20 Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coll 
IS 8. A vector comprising a promoter operably linked to the nucleic acid of any one of 

Paragraphs 1-7. 

9. The vector of Paragraph 8, wherein said promoter is active in a microorganism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdoiferi, 
30 Burkholderia cepacia, Burkholderia fungomm, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida gidlliermondii, Candida Iwusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
35 Coccidioides immitis, Corynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

6 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

1 0 Yersinia pestis and any species falling within the genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

11. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 
spanning at least a portion of two or more genes, 5' noncoding region, or 3' noncoding region 

15 within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 1-6213. 

12. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
antisense nucleic acid is complementary to a nucleic acid from an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

20 anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 

25 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia colt, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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ureafyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia eriterocoliiica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

13. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
nucleotide sequence is complementary to a nucleotide sequence of a nucleic acid from an organism 

5 other than E. coli. 

14. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 
SEQ ID NOS,: 6214-42397. 

15. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
10 70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, 

fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 1-6213, the nucleotide 
sequences complementary to SEQ ID NOs.: 1-6213 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 1-6213 as determined using 
BLASTN version 2.0 with the default parameters. 

15 16. The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 

obtained from an organism selected from the group consisting of Acinetobacter baumannii, 
Anaplasma marginal Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 

20 glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae 1 , Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botidinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 

25 Escherichia coli, Haemophilus influenzae, Helicobacter pylon, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonori'hoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 

30 Proteus mirabilis, Proteus vulgaris, Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 

35 Ureaplasma ureafyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

17. The nucleic acid of Paragraph 15, wherein said nucleic acid is obtained from an 
organism other than E. coli. 

8 
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18. A vector comprising a promoter operably linked to a nucleic acid encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 1-6213. 

19. The vector of Paragraph 18, wherein said nucleic acid encoding said polypeptide is 
5 obtained from an organism selected from the group consisting of Acinetobacter baumannii, 

Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Boirelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabratd), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 

10 Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Closfridium acetobutylicum, Clostridium botulinum t 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Qyptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli t Haemophilus influenzae, Helicobacter pylon, Histoplasma capsulatum, Klebsiella 

15 pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 

20 syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vidnificans, Yersinia 

25 enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. coli. 

21. A host cell containing the vector of Par agraph 1 8 . 

22. The vector of Paragraph 18, wherein said polypeptide comprises a polypeptide 
30 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 42398- 

78581. 

23. The vector of Paragraph 18, wherein said promoter is operably linked to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397. 

35 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 1-6213, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25. The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino 
acid sequence of any one of SEQ ED NOs.: 42398-78581 or a fragment comprising at least 5, at 

5 least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of a polypeptide comprising an amino acid sequence selected from the group consisting 
of SEQ ID NOs.: 42398-78581. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 

10 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

20 Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

25 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 27. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 

organism other than E. coli. 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% 
amino acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or at least 25% 

35 amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213 as determined using FASTA version 3.0t78 with the default parameters. 

10 
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29. The polypeptide of Paragraph 28, wherein- said polypeptide has at least 25% 
identity to a polypeptide comprising one of SEQ ID NOs: 42398-78581 or at least 25% identity to a 
fragment comprising at least 5, at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 
or more than 60 consecutive amino acids of a polypeptide comprising one of SEQ ID NOs.: 42398- 

5 78581 as determined using FASTA version 3.0t78 with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 

10 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata\ Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida fo-usei, Candida kefyr (also called Candida 
pseudotropicalis\ Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botidinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 

15 cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberadosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella 

20 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

25 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

31. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than E. coli. 

30 32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

28-31. 

33. A method of producing a polypeptide, comprising introducing a vector comprising 
a promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 

35 NOs.: 1-6213 into a cell. 

34. The method of Paragraph 33, further comprising the step of isolating said 
polypeptide. 
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35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide 
is obtained from an organism selected from the group consisting of Acinetobacter baumannii, 

5 Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia. Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabratd), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei t 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 

10 pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebactenum diptheriae, 
Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 

15 Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma geniialhim, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 

20 Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnet, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

25 37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide 

is obtained from an organism other than E. coli. 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397. 

30 39. A method of inhibiting proliferation of a cell in an individual comprising inhibiting 

the activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

35 40. The method of Paragraph 39, wherein said method comprises inhibiting said 

activity or reducing said amount of a gene product in an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
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Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis\ Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
5 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
10 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
15 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vidnificans, Yersinia enter ocolitica,. 
Yersinia pestis and any species falling within the genera of any of the above species. 
20 41. The method of Paragraph 39, wherein said method comprises inhibiting said 

activity or reducing said amount of a gene product in an organism other than E. coli. 

42. The method of Paragraph 39, wherein said gene product is present in an organism 
other than E. coli. 

43. The method of Paragraph 39, wherein said gene product comprises a polypeptide 
25 comprising a sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

44. A method for identifying a compound which influences the activity of a gene 
product required for proliferation, said gene product comprising a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, said method comprising: 

30 contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism 
selected from the group consisting of Acineiobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 

35 Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida Jcrusei, Candida kefyr (also called Candida 
psendotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
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Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
5 Listeiia monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
10 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
15 Yersinia pestis and any species falling within the genera of any of the above species. 

46. The method of Paragraph 44, wherein said gene product is from an organism other 
than E. coli. 

41. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is an enzymatic activity. 
20 48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
25 activity is a transporter activity. 

51. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a DNA replication activity. 

30 53. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA. 

55. The method of Paragraph 44, wherein said gene product is a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 

35 78581. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation, said gene product comprising a 

14 
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gene product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
5 compound or nucleic acid; and 

(b) measuring an activity of said target. 

58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fwnigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 

10 Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
pseudotropicalis\ Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 

15 Coccidioides immitis, Corynebacterium diptheriae, Qyptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

20 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

IS Staphylococcus aureus, Staphylococcus epidemiidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
30 other than E. colL 

60. The method of Paragraph 57, wherein said gene product is from an organism other 
than E. coli. 

61. The method of Paragraph 57, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 

35 62. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

and said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
transcription of said gene. 
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64. The method of Paragraph 57, wherein said target is a nontranslated KNAlaiJsaid 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 
5 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 

SEQIDNOs.: 42398-78581. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 6214-42397. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

10 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
15 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
20 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
whether said compound inhibits the growth of said sensitized cell to a greater extent than said 
compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

25 71. The method of Paragraph 68, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

72. The method of Paragraph 68, wherein said bacterium is Staphylococcus aureus. 

73. The method of Paragraph 72, wherein said Staphylococcus species is coagulase. 
30 negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

75. The method of Paragraph 68, wherein said cell is an organism selected from the 
group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, 

35 Bacillus anthracis, Bacter oides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), 
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Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicitm, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

5 Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberadosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

10 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

15 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enter ocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E. coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other 
than E. coli. 

20 78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

79. The method of Paragraph 68, further comprising the step of contacting said cell 
with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

25 80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 

optical density of a culture growth solution. 

8 1 . The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

30 83 . The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397. 

85. A compound identified using the method of Paragraph 68. 

86. A method for inhibiting cellular proliferation comprising introducing an effective 
35 amount of a compound with activity against a gene whose activity or expression is inhibited by an 

antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 
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87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or a 
proliferation-inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
5 SEQ ID NOs.: 1-6213 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

least 50 or more than 5 1 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

89. The method of Paragraph 86, wherein said population is a population of Gram 
positive bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
10 selected from the group consisting of a population of Staphylococcus species, Streptococcus 

species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 

Staphylococcus aureus. 

92. The method of Paragraph 91, wherein said population is a population of a 
15 bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 

aureus RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a 
bacterium selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fi'agilis, Bordetella pertussis, Borrelia 

20 burgdorferi, Burkholderia cepacia, Burkholderia fiutgorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 

25 Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella 
haemolytica, Pasteur ella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimuriuni, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

35 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

18 
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94. The method of Paragraph 86, wherein said population is a population of an 

organism other than E. coli. 

95. The method of Paragraph 86, wherein said product of said gene is from an 
organism other than E. colL 

5 96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising 

an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
10 comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, or a 

proliferation-inhibiting portion thereof in a pharmaceutical^ acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of 
one of SEQ ID NOs.: 1-6213 comprises at least 20, at least 25, at least 30, at least 50 or more than 
50 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

15 100. A method for inhibiting the activity or expression of a gene in an operon required 

for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ED 
NOs.: 1-6213, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 

20 101. The method of Paragraph 100, wherein said antisense nucleic acid comprises a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 100, wherein said cell is selected from the group 
consisting of Acinetobacier baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

25 anthracis, Bacteroides fragilis, Bordeiella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Tondopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
giulliermondii, Candida h'usei, Candida kefyr (also called Candida pseudofropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostiidium acetobutylicum, 

30 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Qyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

35 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
5 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

1 03 . The method of Paragraph 1 00, wherein said cell is not an E. coli cell. 

104. The method of Paragraph 100, wherein said gene is from an organism other than E. 

coli. 

10 105. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 
population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 

15 population. 

107. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 100, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

acid such that said promoter directs the transcription of said antisense nucleic acid. 

109. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

25 110. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme comprises said antisense nucleic acid. 

111. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell. 
30 112. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by electroporation of said antisense nucleic acid into said cell. 

113. The method of Paragraph 100, wherein said antisense nucleic acid is a fragment 

comprising at least 10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 

nucleotides of one of SEQ ID NOs.: 1-6213. 
35 114. The method of Paragraph 100 wherein said antisense nucleic acid is a synthetic 

oligonucleotide. 

115. The method of Paragraph 100, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397. 



WO 02/077183 PCT7US02/09107 

116. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

(a) contacting a cell with an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, wherein said cell is a 

5 cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

117. The method of Paragraph 116, wherein said cell is selected from the group 
10 consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 

species, Clostridium species, and Bacillus species. 

118. The method of Paragraph 116 wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Boirelia burgdorferi, Burkholderia cepacia, 

15 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida lamsei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

20 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faechim, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catan'halis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

25 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

30 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

119. The method of Paragraph 1 16, wherein said cell is not E. coli. 

35 120. The method of Paragraph 116, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 
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121 . A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

5 consisting of SEQ ID NOs. 1-6213 in a test cell, wherein said test cell is not the cell from 

which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
10 thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

122. The method of Paragraph 121, wherein said determining step comprises 
15 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 

extent than said compound inhibits proliferation of a nonsensitized test cell. 

123. The method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
homologous to a gene or gene product whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213 or a nucleic acid encoding a homologous 

20 polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 1-6213 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 

25 124. The method of Paragraph 121 wherein said step (a) comprises identifying a 

homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 
homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ED NOs. 1-6213 or the complement of said nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213. 

30 125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 

selected from the group consisting of SEQ ID NOs. 1-6213 in said test cell. 

126. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 
selected from the group consisting of Acinetobacter bawnannii, Anaplasma marginale, Aspergillus 

35 fumigatas, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabratd), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
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pseudotropicalis), Candida dubliniensis, Chlamydia • pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter vcoccus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
10 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epiderniidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
15 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

127. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
thanii. colL 

20 128. The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
25 antisense nucleic acid to a portion of the operon encoding said homolog. 

131. The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

132. The method of Paragraph 121, wherein the step of contacting the cell with a 
30 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ 3D NOs.: 42398- 
78581. 

35 134. The method of Paragraph 121, wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 6214-42397. 

135. A compound identified using the method of Paragraph 121. 
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136. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 1-6213 or a 

5 portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 

obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 

10 137. The method of Paragraph 136, wherein said determining step comprises 

determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

138. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
15 consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida l<rusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

20 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

25 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas synngae, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Sfreptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

35 Yersinia pestis and any species falling within the genera of any of the above species. 

140. The method of Paragraph 136, wherein the test cell is not E. coli. 

141. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 
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(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

5 NOs.: 1-6213, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

142. The method of Paragraph 141, wherein said determining step comprises 
10 determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

than said compound inhibits the growth of a nonsensitized cell. 

143. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141, wherein said cell is a Gram positive bacterium. 

15 145. The method of Paragraph 144, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

146. The method of Paragraph 145, wherein said Gram positive bacterium is 
Staphylococcus aureus. 

20 147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

148. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

25 Burlcliolderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostiidium difficile, Clostridium perfringens, Coccidioides immitis, 

30 Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

35 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
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typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Sti-eptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

149. The method of Paragraph 141, wherein said cell is not an E. coli cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
than E. coli. 

151. The method of Paragraph 141, wherein said antisense nucleic acid is transcribed 
10 from an inducible promoter. 

152. The method of Paragraph 141, further comprising contacting the cell with an agent 
which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 
said antisense nucleic acid is transcribed at a sublethal level. 

153. The method of Paragraph 141, wherein inhibition of proliferation is measured by 
1 5 monitoring the optical density of a liquid culture. 

154. The method of Paragraph 141, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
20 product comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

6214-42397. 

156. A compound identified using the method of Paragraph 141. 

157. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

25 (a) contacting a cell with an agent which reduces the activity or level of a gene 

product required for proliferation of said cell, wherein said gene product is a gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213; 
(b) contacting said cell with a compound; and 

30 (c) determining whether said compound reduces proliferation of said contacted cell 

by acting on said gene product. 

158. The method of Paragraph 157, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 

35 159. The method of Paragraph 157, wherein said cell is selected from the group 

consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis\ Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostj'idium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

5 Corynebacteriinn diptheriae, Cryptococcus neofomnans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

10 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

15 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
160. The method of Paragraph 157, wherein said cell is not an E. coli cell. 

20 161 . The method of Paragraph 157, wherein said gene product is from an organism other 

than E. coli. 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 
25 163. The method of Paragraph 157, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises a compound known to 

inhibit growth or proliferation of a cell. 

164. The method of Paragraph 157, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 
30 165. The method of Paragraph 157, wherein said mutation is a temperature sensitive 

mutation. 

166. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ED NOs.: 42398- 
78581. 

35 167. A compound identified using the method of Paragraph 157. 

168. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
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whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity of said proliferation-required gene or gene product in a test cell; 
5 (b) contacting said test cell with a compound known to inhibit growth or 

proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
relative to a cell which was not contacted with said compound. 
10 169. The method of Paragraph 168, wherein said determining step comprises 

determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

170. The method of Paragraph 168, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 

15 78581. 

171. The method of Paragraph 168, wherein said test cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Tondopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonoirhoeae, Neisseiia meningitidis, Nocardia asteroides, Pasteurella 

30 haemolytica, Pasteurella midiocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasids, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticns, Streptococcus 

35 pneumoniae, Streptococcus mutans, Sfreptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

172. The method of Paragraph 1 68, wherein said test cell is not an E. coli cell. 
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173. The method of Paragraph 168, wherein said gene product is from an organism other 

than E. coli. 

174. A method for determining the biological pathway on which a test compound acts 
comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid complementary to a 

proliferation-required nucleic acid in a fust cell, wherein the activity or expression of said 
proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 

10 by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
said first cell relative to a cell which does not contain said antisense nucleic acid. 

175. The method of Paragraph 174, wherein said determining step comprises 
15 determining whether said first cell has a substantially greater sensitivity to said test compound than 

a cell which does not express said sublethal level of said antisense nucleic acid. 

176. The method of Paragraph 174, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 

20 proliferation-required nucleic acid is in a different biological pathway than said 

proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 

25 pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 

substantially greater sensitivity to said test compound than said second cell. 

177. The method of Paragraph 174, wherein said first cell is selected from the group 
consisting of Acinetobacter baamannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

30 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
gailliermondii, Candida husei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

35 Coiynebacterium diptheriae, Qyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Eschenchia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitaliwn, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

10 Yersinia pestis and any species falling within the genera of any of the above species. 

1 78 . The method of Paragraph 1 74, wherein said first cell is not an E. coli cell. 

179. The method of Paragraph 174, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

180. A purified or isolated nucleic acid comprising a sequence selected from the group 
15 consisting of SEQ ID NOs.: 1-6213. 

181. A compound which interacts with a gene or gene product whose activity or 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 
SEQ ID NOs.:' 1-6213 to inhibit proliferation. 

182. The compound of Paragraph 181, wherein said gene product is a polypeptide 
20 comprising one of SEQ ID NOs.: 42398-78581. 

183. The compound of Paragraph 181, wherein said gene comprises a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397. 

184. A compound which interacts with a gene product whose expression is inhibited by 
an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 1-6213 to 

25 inhibit proliferation. 

1 85. A method for manufacturing an antibiotic comprising the steps of: 
screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213; and 
manufacturing the compound so identified. 

186. The method of Paragraph 185, wherein said screening step comprises performing 
any one of the methods of Paragraphs 44, 68, 121, 136, 141, and 157. 

187. The method of Paragraph 185, wherein said gene product is a polypeptide 
35 comprising one of SEQ ID NOs:42398-78581. 

188. A method for inhibiting proliferation of a cell in a subject comprising administering 
an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
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is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 to said subject. 

189. The method of Paragraph 188 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 
5 190. The method of Paragraph 188, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

191. The method of Paragraph 188, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

10 anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burldiolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata\ Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida Jcrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 

15 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Ciypiococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacteiium avium, Mycobacterium bovis, 

20 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

25 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 192. The method of Paragraph 188, wherein said cell is not £. coli. 

193. The method of Paragraph 188, wherein said gene product is from an organism other 
than E. coli. 

194. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
one of SEQ ID NOs: 6214-42397. 

35 195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 

10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 6214-42397. 
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196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 6214-42397, fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 
6214-42397, the nucleotide sequences complementary to SEQ ID NOs.:6214-42397, and the 

5 nucleotide sequences complementary to fragments comprising at least 25 consecutive nucleotides 
of SEQ ID NOs.: 6214-42397 as determined using BLASTN version 2.0 with the default 
parameters. 

197. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 

10 fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Toridopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Closhidium perfringens, 
Coccidioides immitis, Corynebacteiium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

20 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

25 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 198. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 

other than E. coli. 

199. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
35 the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs: 1-621 3, a gene product having at least 25% amino acid identity as determined using FASTA 
5 version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

10 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 1-6213. 

200. The method of Paragraph 199, wherein said method comprises inhibiting said 

15 activity or reducing said amount of said gene product or inhibiting the activity or reducing the 
amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida, 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Cojynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

30 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

35 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
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201. The nsflaod ©f Paragraph 199, wherein said method comprises inhibiting said 
activity or reducing saai asmsunt of said gene product or inhibiting the activity or reducing the 
amount of a nucleic ari4eoDBxfling said gene product in an organism other than E. colt 

202. The method off Paragraph 199, wherein said gene product is from an organism other 
5 than E. coli. 

203. The method ©f Paragraph 199, wherein said gene product comprises a polypeptide 
selected from the groiqp oomffiisting of a polypeptide having at least 25% amino acid identity as 
determined using FAS1A version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 4239*78581 and a polypeptide whose activity may be complemented by a 

10 polypeptide selected from flue group consisting of SEQ ID NOs: 42398-7858 1 . 

204. The mcfliod <of Paragraph 199, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ED NOS.: 6214- 

15 42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nuctoetide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

205. A method for identifying a compound which influences the activity of a gene 
20 product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

25 group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 

at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs:l-6213, a gene product having at least 25% amino acid 

30 identity as determined using FASTA version 3.0t78 with the default parameters to a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent 

35 conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented 
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by the gene product whose activity is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOs: 1-6213; and 

determining whether said candidate compound influences the activity of said gene 

product. 

5 206. The method of Paragraph 205, wherein said gene product is from an organism 

selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burlcholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 

10 parapsilosis, Candida guilliennondii, Candida Icrusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostiidium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Gyptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

15 Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

20 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

25 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

207. The method of Paragraph 205, wherein said gene product is from an organism other 
than E. coli. 

208. The method of Paragraph 205, wherein said gene product is a polypeptide selected 
30 from the group consisting of a polypeptide having at least 25% amino acid identity as determined 

using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 
42398-78581 and a polypeptide whose activity may be complemented by a polypeptide selected 
from the group consisting of SEQ ID NOs: 42398-78581. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
35 acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 
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NOS.: 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

210. A compound identified using the method of Paragraph 205 . 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
5 the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 

10 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

15 consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity 

as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

20 group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product 

encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ED NOs.: 1-6213 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ED 

25 NOs: 1-6213; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target. 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 

30 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, BurJcholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

35 Clostridium acetobutylicum, Clostridium botulimtm, Clostridium difficile, Clostridium perfringens, 
Coccidioides iimmtis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 

36 
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Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

5 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella Jlexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

10 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vidnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

214. The method of Paragraph 211, wherein said gene product is from an organism other 
15 than is. coli. 

215. The method of Paragraph 211, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 

216. The method of Paragraph 211, wherein said compound is a nucleic acid and said 
activity is translation of said gene product. 

20 217. The method of Paragraph 211, wherein said target is a gene and said activity is 

transcription of said gene. 

218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

25 219. The method of Paragraph 211, wherein said target gene is a messenger RNA 

molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 
25% amino acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs.: 42398-78581 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42398-78581. 

30 220. The method of Paragraph 11, wherein said target gene comprises a nucleic acid 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 

35 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

22 1 . A compound or nucleic acid identified using the method of Paragraph 211. 



37 



WO 02/077183 PCT/US02/09107 

222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 

5 gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 

selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene 

10 product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs:l- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

15 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 1-6213; 

25 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

223. The method of Paragraph 222, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

30 than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

35 Mycobacterium species, Clostridium species, and Bacillus species. 

226. The method of Paragraph 225, wherein said bacterium is Staphylococcus aureus. 

227. The method of Paragraph 224, wherein said Staphylococcus species is coagulase 
negative. 
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228. The method of Paragraph 226, wherein said bacterium is selected from the group 
consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

229. The method of Paragraph 222, wherein said sensitized cell is an organism selected 
from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 

5 fumigates, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabratd), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
pseudotropicalis\ Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

25 230.- The method of Paragraph 222, wherein said cell is an organism other than E. coli. 

231. The method of Paragraph 222, wherein said gene product is from an organism other 
thwE. coli. 

232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

30 233. The method of Paragraph 222, further comprising the step of contacting said cell 

with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

234. The method of Paragraph 222, wherein growth inhibition is measured by 
monitoring optical density of a culture medium. 
35 235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

236. The method of Paragraph 235, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 



WO 02/077183 PCT/US02/09107 
SEQ ID NOs.: 42398-78581 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 42398-78581. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 
5 product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 

nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
6214-42397, a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a 
10 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 
condtions. 

239. A compound identified using the method of Paragraph 222. 

240. A method for inhibiting cellular proliferation comprising introducing a compound 
with activity against a gene product or a compound with activity against a gene encoding said gene 

15 product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 

20 acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited- 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

25 by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 

30 6213 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 1-6213. 

241. The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or a 

35 proliferation-inhibiting portion thereof. 

242. The method of Paragraph 240, wherein said proliferation inhibiting portion of one 
of SEQ ID NOs.: 1-6213 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 
least 50 or more than 51 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 
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243. The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

5 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 
Staphylococcus aureus, 

246. The method of Paragraph 245, wherein said population is a population of a 
bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 

10 awrew^RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Botrelia 
burgdorferi, Burkholderia cepacia, Burlcholderia fungorum, Burkholderia mallei, Campylobacter 

15 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata\ Candida tropicalis, 
Candida par apsilosis, Candida guilliermondii, Candida Itrusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 

20 cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

25 haemolytica, Pasteurella mxdtocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

30 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticns, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

248. The method of Paragraph 240, wherein said population is a population of an 
organism other than E. coli. 

35 249. The method of Paragraph 240, wherein said product of said gene is from an 

organism other than E. coli. 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 
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FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42398- 
78581 and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42398-78581. 

25 1 . The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
5 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ED NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
10 acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 

15 as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213 or a proliferation-inhibiting portion 
thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 

20 consisting of SEQ ID NOs. : 1 -62 1 3 under moderate conditions. 

253. The preparation of Paragraph 252, wherein said proliferation-inhibiting portion of 
one of SEQ ID NOs.: 1-6213 comprises at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

254. A method for inhibiting the activity or expression of a gene in an operon which 
25 encodes a gene product required for proliferation comprising contacting a cell in a cell population 

with an antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in 
an antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 

30 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 

35 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
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group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
5 selected from the group consisting of SEQ ID NOs: 1 -62 1 3 . 

255. The method of Paragraph 254, wherein said antisense nucleic acid comprises a 
nucleotide sequence having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide seqence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a proliferation inhibiting portion thereof, a nucleic acid 

10 comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid which comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 1-6213 under moderate conditions. 

256. The method of Paragraph 254, wherein said cell is selected from the group 
15 consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bacteroides jragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida par apsilosis, Candida 
guilliermondii, Candida h'ttsei, Candida kejyr (also called Candida pseudotropicalis), Candida 

20 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

25 monocytogenes, Moraxella catajrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseadomonas syringae, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutaits, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

35 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E. coli cell. 

258. The method of Paragraph 254, wherein said gene is from an organism other than E. 

coli. 
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259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 
population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
5 nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 

population. 

261. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

10 262. The method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 

15 population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribo2yme is complementary to said antisense oligonucleotide. 

265. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell. 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 

25 to a nucleotide sequence comprising at least 10, at least 20, at least 25; at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
30 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
35 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

270. A method for identifying a gene which is required for proliferation of a cell 
comprising: 
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(a) contacting a cell with an antisense nucleic acid selected from the group 
consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213 or a proliferation-inhibiting portion thereof, a 
5 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 
10 (b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

271. The method of Paragraph 270, wherein said cell is selected from the group 
consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 

15 species, Clostridium species, and Bacillus species. 

272. The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Acinetobacter baumannii t Anaplasma marginale, Aspergillus fwnigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Torulopsis glabrata\ Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicwn, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meni?igitidis, Nocardia asteroides, Pasteurella 

30 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vtdgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

35 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

273. The method of Paragraph 270, wherein said cell is not E. coli. 
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274. The method of Paragraph 270, further comprising operably linking said antisense 
nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

275. A method for identifying a compound having the ability to inhibit proliferation of a 
5 cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 
microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 

10 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 1- 
6213, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

15 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

20 (d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 

25 extent than said compound inhibits proliferation of a nonsensitized test cell. 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 

30 NOs. 1-6213 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 1-6213 by using an algorithm selected from the 
group consisting of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 

35 algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 
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nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 1-6213 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 
5 of SEQ ID NOs. 1-6213. 

279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 
having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs. 1-6213 in said test 
cell. 

10 280. The method of Paragraph 275, wherein step (a) comprises identifying a 

homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Acinetobacter baumannii, Anaplasma tnarginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 

15 Candida albicans, Candida glabrata (also called Torulopsis glabratd), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 

20 cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

25 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

30 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vidnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

281. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 

35 than E. coli. 

282. The method of Paragraph 275, wherein said inhibitory nucleic acid is an antisense 
nucleic acid. 
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283. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

284. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of the operon encoding said homolog. 

5 285. The method of Paragraph 275, wherein the step of contacting the cell with a 

sublethal level of said inhibitory nucleic acid comprises directly contacting said cell with said 
inhibitory nucleic acid. 

286. The method of Paragraph 275, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises expressing an antisense nucleic acid to said 

1 0 homolog in said cell . 

287. The method of Paragraph 275, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

288. The method of Paragraph 275, wherein said gene comprises a nucleic acid selected 
15 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
20 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

289. A compound identified using the method of Paragraph 275. 

290. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

25 (a) sensitizing a test cell by contacting said test cell with a sublethal level of an 

antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 1-6213 or a portion thereof which inhibits the 

30 proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditionst; 

35 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 
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291. The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

292. A compound identified using the method of Paragraph 290. 

5 293. The method of Paragraph 290, wherein said test cell is selected from the group 

consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabratd), Candida tropicalis, Candida parapsilosis, Candida 

10 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis\ Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostndium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 

15 Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, . 

20 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, . 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

25 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

294. The method of Paragraph 290, wherein the test cell is not E. coli. 

295. . A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

30 (a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 

complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 

35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
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comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 1-6213; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

296. The method of Paragraph 295, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

297. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

298. The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
Staphylococcus aureus, 

301. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Acinetobacier baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Tortdopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Iwusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
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monocytogenes, Moraxella catarrlialis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

5 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus liaemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

10 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

303. The method of Paragraph 295, wherein said cell is not an E. coli cell. 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than E. coli. 

15 305. The method of Paragraph 295, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

306. The method of Paragraph 305, further comprising contacting the cell with an agent 
which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 
20 307. The method of Paragraph 295, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 

308. The method of Paragraph 295, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 
25 309. The method of Paragraph 295, wherein said nucleic acid encoding said gene 

product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to 
30 a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under 
moderate condtions. 

310. Acompound identified using the method of Paragraph 295. 
35 311. A method for identifying a compound having the ability to inhibit cellular 

proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is selected from 
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the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene product 
5 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 
10 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 
15 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 1-6213; 
(b) contacting said cell with a compound; and 
20 (c) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent. 
312. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 
25 313. The method of Paragraph 311, wherein said cell is selected from the group 

consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Toi'ulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
30 gidlliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enierobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
35 Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asieroides, Pasteurella 

52 



WO 02/077183 PCT/US02/09107 

haemolytica, Pasfenrella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholemsuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, SMgella boydii, Shigella dysenteriae, Shigella Jlexneri, Shigella sonnei, 

5 Staphylococcus emeus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Str&ococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
314. The method of Paragraph 311, wherein said cell is not an E. coli cell. 

10 3 15. He method of Paragraph 311, wherein said gene product is from an organism other 

than£. coli. 

316. lite method of Paragraph 311, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 
15 317. He method of Paragraph 311, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises a compound known to 

inhibit growth or proliferation of a cell. 

318. The method of Paragraph 311, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 
20 319. The method of Paragraph 311, wherein said mutation is a temperature sensitive 

mutation. 

320. The method of Paragraph 311, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to an amino acid sequence selected from the group 

25 consisting of SEQID NOs.: 42398-78581. 

321. A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
30 activity or reduces the level of said gene encoding a proliferation-required gene product or 

said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
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comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:l- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

5 consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product 

10 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 1-6213; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

15 (c) determining the degree to which said compound inhibits proliferation of said 

test cell relative to a cell which does not contain said antisense nucleic acid. 
323. The method of Paragraph 322, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 
20 324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

325. The method of Paragraph 322, wherein said test cell is selected from the group 
25 consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fitmigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabratd), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
35 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
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Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholermuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
5 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

326. Tlx method of Paragraph 322, wherein said test cell is not an E. coli cell. 

327. . Tte method of Paragraph 322, wherein said gene product is from an organism other 
10 than E. colL 

328. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 

15 said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs: 1-6213 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

20 of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1 -621 3 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

25 (b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 

30 than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method of Paragraph 328, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 

35 proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
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pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 
331. The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Acinetobacter baumannii, Anaplasma marginate, Aspergillus fumigatus, 
5 Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida lo-usei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 

10 acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium dipiheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter vcoccus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catairhalis, Mycobacterium avium, Mycobacterium bovis, 

15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pesiis and any species falling within the genera of any of the above species. 

25 332. The method of Paragraph 328, wherein said sensitized cell is not an E. coli cell. 

333. The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
gene product required for proliferation or with a gene product required for proliferation, wherein 

30 said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 

35 BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
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whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 1-6213. 

335. The compound of Paragraph 334, wherein said gene product comprises a 
10 polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 

with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
42398-78581. 

336. The compound of Paragraph 334, wherein said gene comprises a nucleic acid 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

15 nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 

20 group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 
screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene product whose 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:l-6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

35 which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented by the 
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gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQIDNOs: 1-6213 ; and 

manufacturing the compound so identified. 

338. The method of Paragraph 337, wherein said screening step comprises performing 
5 any one of the methods of Paragraphs 205, 211, 222, 275, 290, 295, 311. 

339. The method of Paragraph 337, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

10 340. A method for inhibiting proliferation of a cell in a subject comprising administering 

an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 

15 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence.selected from the group consisting of SEQ ED NOs: 1-6213, a gene product having at least 

20 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product 'whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 

25 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 1-6213. 

341. The method of Paragraph 340 wherein said subject is selected from the group 
30 consisting of vertebrates, mammals, avians, and human beings. 

342. The method of Paragraph 340, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

35 343. The method of Paragraph 340, wherein said cell is selected from the group 

consisting of Adnetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bactewides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botidinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

5 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

10 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

15 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pesiis and any species falling within the genera of any of the above species. 
344. The method of Paragraph 340, wherein said cell is not E. colt 

20 345 . The method of Paragraph 340, wherein said gene product is from an organism other . 

than E. coli. 

346. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
25 culture overexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
30 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
35 more rapidly in said culture. 

347. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain in said 
culture overexpresses a different gene product which is- essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
5 ID NOs.: 6214-42397 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
10 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 

348. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a culture comprising a plurality of strains wherein each strain in said 

culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed; 

20 contacting said culture with a sufficient concentration of said compound to inhibit 

the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

25 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly in said culture. 

349. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
30 culture overexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
35 sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 

encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
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sequence selected from the group consisting of SEQ ED NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
5 ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

10 activity may be complemented by the gene product whose activity is inhibited by a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 

15 which said compound acts, such that strains which overexpress said gene product on which 

said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 

20 350. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 

25 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 

30 consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
35 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 
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i 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 

351. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
5 obtaining a culture comprising a plurality of strains wherein each strain in said 

culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
10 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
15 which said compound acts, such that strains which overexpress said gene product on which 

said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 
20 352. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said culture 

includes at least one strain which does not overexpresses a gene product which is essential for 
proliferation of said organism. 

353. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said strains 
which overexpress said gene products comprise a nucleic acid encoding said gene product which is 

25 essential for proliferation of said organism operably linked to a regulatable promoter. 

354. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said strains 
which overexpress said gene products a nucleic acid encoding said gene product which is essential 
for proliferation of said organism operably linked to a constitutive promoter. 

355. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
30 identification step comprises determining the nucleotide sequence of a nucleic acid encoding said 

gene product in said cell which proliferated more rapidly in said culture. 

356. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises performing an amplification reaction to identify the nucleic acid 
encoding said gene product in said cell which proliferated more rapidly in said cell culture. 

35 357. The method of Paragraph 356, wherein the products of said amplification reaction 

are labeled with a detectable dye. 

358. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises performing a hybridization procedure. 
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359. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises contacting a nucleic acid array with a nucleic acid encoding said gene 
product in said cell which proliferated more rapidly in said cell culture. 

360. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said organism is 
5 selected from the group consisting of bacteria,, fungi, and protozoa. 

361. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said culture is a 
culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkliolderia mallei, 

10 Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr 
(also called Candida pseudotropicalis\ Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Cocddioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 

15 Enterobacter cloacae, Enterococcus faecalis, Enter ococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 

20 asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vidgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 

25 Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma ureafyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

362. Hie method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 
is obtained from a library of natural compounds. 

30 363. ITie method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 

is obtained from a library of synthetic compounds. 

364. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 
is present in a crude or partially purified state. 

365. The method of Paragraph 346, 347, 348, 349, 350 or 351, further comprising 
35 determining whether said gene product in said strain which proliferated more rapidly in said culture 

has a counterpart in at least one other organism. 

366. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining an array of strains on a solid growth medium wherein each strain 
overexpresses a different gene product which is essential .for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
5 consisting of SEQ ID NOs.: 1-6213 is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
10 overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

367. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
6214-42397 is overexpressed; 

20 contacting said array of strains with a sufficient concentration of said compound to 

inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

25 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly on said solid medium. 

368. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each strain 
30 overexpresses a different gene product which is essential for proliferation of said organism, 

wherein said culture comprises a strain in which a gene product comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
35 inhibit the proliferation of strains of said organism which do not overexpress said gene 

product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 
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identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

369. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a gene product whose expression 

10 is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

15 group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 

identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 

20 . sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent, 

conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented 
by the gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 

25 sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 

30 overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

370. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

35 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of a nucleic acid 
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comprising a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a 
nucleotide sequence which hybridizes to a sequence selected from the group consisting of 
5 SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
10 product on which said compound acts, such that strains which overexpress said gene 

product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 
15 37 L A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product comprises a polypeptide 
20 selected from the group consisting of a polypeptide having at least 25% amino acid identity 

as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed; 

25 contacting said array of strains with a sufficient concentration of said compound to 

inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

30 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly on said solid medium. 

372. The method of Paragraph 366, 367, 368, 369, 370 or 371, wherein at least one 
strain in said array does not overexpresses a gene product which is essential for proliferation of said 
organism. 

35 373. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
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proliferation of said organism, wherein said culture comprises a strain in which a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

5 and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 

374. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a plurality of cultures, wherein each culture comprises a plurality of 

strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 6214-42397 is overexpressed; 

15 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 

375. A method for identifying the gene product on which a compound which inhibits 
20 proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting of SEQ ID 
25 NOs.: 42938-78581 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
30 376. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
35 product selected from the group consisting of a gene product having at least 70% nucleotide 

sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene 
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product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 

5 6213, a gene product having at least 25% amino acid identity as determined using FASTA 

version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

10 consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 

a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

15 consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
20 377. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
25 product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
30 from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a 

nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 
conditions is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

35 and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
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378. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
5 proliferation of said organism, wherein said culture comprises a strain in which a gene 

product comprises a polypeptide selected from the group consisting of a polypeptide having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a 
polypeptide whose activity may be complemented by a polypeptide selected from the group 
10 consisting of SEQ ID NOs: 42938-78581 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
15 379. The method of Paragraph 373, 374, 375, 376, 377 or 378, wherein at least one 

strain in said plurality of cultures does not overexpress a gene product which is essential for 
proliferation of said organism. 

380. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 346 on a first culture using a first compound; 
20 performing the method of Paragraph 346 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

381. A method of profiling a compound's activity comprising: 

25 performing the method of Paragraph 347 on a first culture using a first compound; 

performing the method of Paragraph 347 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

30 382. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 348 on a first culture using a first compound; 
performing the method of Paragraph 348 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
35 second culture. 

383. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 349 on a first culture using a first compound; 
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performing the method of Paragraph 349 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

5 3 84. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 350 on a first culture using a first compound; 
performing the method of Paragraph 350 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
10 second culture. 

385. A method of profiling a compound 5 s activity comprising: 

performing the method of Paragraph 351 on a first culture using a first compound; 
performing the method of Paragraph 351 on a second culture using a second 
compound; and 

15 comparing the strains identified in said first culture to the strains identified in said 

second culture. 

386. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 

20 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 

25 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 

387. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 

30 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed, and wherein said first compound and said second 
compound inhibit the proliferation of said organism; and 

35 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 

388. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product comprising an 
5 amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 

overexpressed, and wherein said first compound and said second compound inhibit the 
proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

10 389. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product selected from the 

15 group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

20 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 

25 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

30 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

activity may be complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is overexpressed, and wherein said first compound and said second compound 
inhibit the proliferation of said organism; and 

35 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 
390. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
5 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
10 consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed, and wherein said first compound and said second compound inhibit the 
proliferation of said organism; and 
15 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 
391. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
20 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 
25 complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 

78581 is overexpressed, and wherein said first compound and said second compound 
inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 
30 392. The method of any one of Paragraphs 380, 381, 382, 383, 384, 385, 386, 387, 388, 

389, 390 or 391, wherein said first compound is present in a crude or partially purified state. 

393. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
35 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
5 product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

394. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is underexpressed; 

15 contacting said culture with a sufficient concentration of said compound to inhibit 

the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

20 identifying the gene product which is underexpressed in a strain which proliferated 

more slowly in said culture. 

395. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
25 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
30 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a stain which proliferated 
35 more slowly in said culture. 

396. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 

5 determined using BLASTN version 2.0 with the default parameters to a gene product 

whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

10 product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ED NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

15 ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose- 

20 activity may be complemented by the gene product whose activity is inhibited by a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 

25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

30 397. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 

35 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
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comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 

5 underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 

10 product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

398. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
15 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
20 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 
30 399. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein at least one 

strain in said culture does not underexpresses a gene product which is essential for proliferation of 
said organism. 

400. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said strains 
which underexpresess said gene products comprise a nucleic acid complementary to at least a 

35 portion of a gene encoding said gene product which is essential for proliferation of said organism 
operably linked to a regulatable promoter. 

401. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said strains 
which underexpress said gene products express an antisense nucleic acid complementary to at least 
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a portion of a gene encoding said gene product which is essential for proliferation of said organism, 
wherein expression of said antisense nucleic acid reduces expression of said gene product in said 
strain. 

402. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
5 identification step comprises determining the nucleotide sequence of a nucleic acid encoding said 

gene product in said strain which proliferated more slowly. 

403. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
identification step comprises performing an amplification reaction to identify the nucleic acid 
encoding said gene product in said cell which proliferated more slowly. 

10 ' 404. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein the products of 

said amplification reaction are labeled with a detectable dye. 

405. The method of Paragraph 404, wherein said identification step comprises 
performing a hybridization procedure. 

406. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
15 identification step comprises contacting a nucleic acid array with a nucleic acid encoding said gene 

product in said cell which proliferated more slowly. 

407. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said organism is 
selected from the group consisting of bacteria, fungi, protozoa. 

408. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said culture is a 
20 culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 

marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida husei, Candida kefyr 

25 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

30 Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas puiida, Pseudomonas 

35 syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnet, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
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Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

409. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 
is obtained from a library of natural compounds. 
5 410. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 

is obtained from a library of synthetic compounds. 

41 1. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 
is present in a crude or partially purified state. 

412. The method of Paragraph 393, 394, 395, 396, 397 or 398, further comprising 
10 determining whether said gene product in said strain which proliferated more slowly in said culture 

has a counterpart in at least one other organism. 

413. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
15 wherein each strain underexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 
20 and 1 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

414. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

25 obtaining a plurality of cultures, each culture comprising a plurality of strains 

wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 6214-42397 is underexpressed; 

30 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

415. A method for identifying the gene product on which a compound which inhibits 
35 proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
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product comprising an amino acid sequence selected from the group consisting of SEQ ID 
NOs.: 42938-78581 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

5 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

416. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 

10 wherein each strain underexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a gene 
product selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a 

15 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene 

product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 

20 6213, a gene product having at least 25% amino acid identity as determined using FASTA 

version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 

a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

30 consisting of SEQ ID NOs: 1-6213 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
35 417. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
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proliferation of said organism, wherein said culture comprises a strain m which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 

5 a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 

1 0 conditions is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
15 418. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
20 product comprises a polypeptide selected from the group consisting of a polypeptide having 

at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a 
polypeptide whose activity may be complemented by a polypeptide selected from the group 
consisting of SEQ ID NOs: 42938-78581 is underexpressed; 
25 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
419. A method of profiling a compound's activity comprising: 
30 performing the method of Paragraph 393 on a first culture using a first compound; 

performing the method of Paragraph 393 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

35 420. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 394 on a first culture using a first compound; 
performing the method of Paragraph 394 on a second culture using a second 
compound; and 
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comparing the strains identified in said first culture to the strains identified in said 
second culture. 

42 1 . A method of profiling a compound 5 s activity comprising: 

performing the method of Paragraph 395 on a first culture using a first compound; 
5 performing the method of Paragraph 395 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

422. A method of profiling a compound's activity comprising 

10 performing the method of Paragraph 396 on a first culture using a first compound; 

performing the method of Paragraph 396 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

15 423. A method of profiling a compound's activity comprising 

performing the method of Paragraph 397 on a first culture using a first compound; 
performing the method of Paragraph 397 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
20 second culture. 

424. A method of profiling a compound's activity comprising 

performing the method of Paragraph 398 on a first culture using a first compound; 
performing the method of Paragraph 398 on a second culture using a second ■ 
compound; and 

25 comparing the strains identified in said first culture to the strains identified in said 

second culture. 

425. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 

30 comprises a plurality of strains wherein each strain underexpresses a different gene product 

which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
underexpressed, and wherein said first compound and said second compound inhibit the 

35 proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

426. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism, wherein said culture comprises a strain 
5 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed, and 
wherein said first compound and said second compound inhibit the proliferation of said 
organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
10 pattern of strains which grow on said second solid medium. 

427. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
15 which is essential for proliferation of an organism, wherein said culture comprises a strain 

in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is underexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
20 pattern of strains which grow on said second solid medium. 

428. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 

25 which is essential for proliferation of an organism, wherein said culture comprises a strain 

in which a gene product selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

30 1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 

5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs: 1-6213 is underexpressed, and wherein said first compound 
and said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

10 429. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism , wherein said culture comprises a strain 

15 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ED 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

20 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 

conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is underexpressed, and wherein said first compound and said 
second compound inhibit the proliferation of said organism; and 

25 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 
430. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 

30 comprises a plurality of strains wherein each strain underexpresses a different gene product 

which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 
3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 

35 and a polypeptide whose activity may be complemented by a polypeptide selected from the 

group consisting of SEQ ID NOs: 42938-78581 is underexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 
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comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

431. The method of any one of Paragraphs 419, 420, 421, 422, 423, 424, 425, 426, 427, 
428, 429 or 430, wherein said first compound is present in a crude or partially purified state. 
5 432. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product whose activity or 
10 level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 
15 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

433. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
20 strain underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs. : 62 14-423 97 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
25 regulatory agent which regulates the level of expression of said gene products which are 

essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

434. A method for identifying the gene product on which a compound which inhibits 
30 proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
35 underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 
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identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

435. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining a plurality of cultures comprising a plurality of strains wherein each 

strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 

10 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

15 sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

20 acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 

1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic 

25 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 

1-6213 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 

30 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

436. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
35 strain underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
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determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
5 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 

the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
10 essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

» 

437. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a plurality of cultures comprising a plurality of strains wherein each 

strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

20 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 

25 essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

438. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

30 comprises a strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213 is 
overexpressed. 

439. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

35 comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed. 

440. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
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comprises a strain in which a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581 is overexpressed. 

441. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

5 comprises a strain in which a gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

10 determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

15 sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

20 activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is 
overexpressed. 

442. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

25 comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 

30 from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ED NOS.: 6214-42397 under moderate conditions is overexpressed. 

443. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

35 comprises a strain in which a gene product comprises a polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
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and a polypeptide whose activity may be complemented by a polypeptide selected from the group 
consisting of SEQID NOs: 42938-78581 is overexpressed. 

444. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said strains 
which overexpresess said gene products comprise a nucleic acid encoding said gene product which 

5 is essential for proliferation of said organism operably linked to a regulatable promoter. 

445. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said strains 
which overexpresess said gene products comprise a nucleic acid encoding said gene product which 
is essential for proliferation of said organism operably linked to a constitutive promoter. 

446. Hie culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said culture is a 
10 culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 

marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 

15 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

20 Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 

25 syringae, Salmonella bongoii, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 

30 enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

447. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 

35 underexpressed. 

448. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
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comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed. 

449. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

5 comprises a strain in which a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581 is underexpressed. 

450. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product selected from the group consisting of a gene product 

10 having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 

15 gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.6t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 

20 nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ED NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 

25 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is 
underexpressed. 

451. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 

30 sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 

35 acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is underexpressed. 

452. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
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comprises a strain in which a gene product comprises a polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
and a polypeptide whose activity may be complemented by a polypeptide selected from the group 
5 consisting of SEQ ID NOs: 42938-78581 is underexpressed. 

453. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said strains 
which underexpress said gene products comprise a nucleic acid encoding said gene product which 
is essential for proliferation of said organism operably linked to a regulatable promoter. 

454. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said strains 
10 which underexpress said gene products comprise a nucleic acid encoding said gene product which 

is essential for proliferation of said organism operably linked to a constitutive promoter. 

455. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said culture is a 
culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 

15 Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida h'usei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium. 

20 perfringens, Coccidioides immitis, Coiynebacterium diptheriae, Cryptococcus neoformans, . 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

25 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

30 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

456. A method for identifying the gene product on which a compound which inhibits 
35 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
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as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 
in which a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
5 overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
10 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

457. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

20 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 

25 said compound acts proliferate more rapidly than strains which do not overexpress said 

gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

458. A method for identifying the gene product on which a compound which inhibits 
30 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
35 corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is overexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 

5 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
459. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein (he nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

15 in which a gene product selected from the group consisting of a gene product having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

20 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

25 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 

30 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 

product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

35 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 
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identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

460. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

10 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

15 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 

conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ED NOS.: 6214-42397 
under moderate conditions is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

20 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that stains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 

25 more rapidly in said culture by detecting the unique product corresponding to said gene. 

461. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 

30 and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 

as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 

35 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 

and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is overexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
5 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

462. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the nucleotide 
sequence of each of the genes encoding an overexpressed gene product has been altered by 

10 replacing the native promoters of said genes with promoters which facilitate overexpression of said 
gene products. 

463. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the nucleotide 
sequence of each of the genes encoding an overexpressed gene product has been altered by inserting 
a regulatory element into the native promoters of said genes with a promoter which facilitates 

1 5 overexpression of said gene products. 

464. The method of Paragraph 463, wherein said regulatory element is selected from the 
group consisting of a regulatable promoter, an operator which is recognized by a repressor, a 
nucleotide sequence which is recognized by a transcriptional activator, a transcriptional terminator, 
a nucleotide sequence which introduces a bend in the DNA and an upstream activating sequence. 

20 465. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the step of 

identifying the gene product which is overexpressed in a strain which proliferated more rapidly in 
said culture by detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to said gene. 

466. The method of Paragraph 462, wherein the native promoter of each of the genes 
25 encoding a gene product essential for proliferation is replaced with the same promoter. 

467. The method of Paragraph 462, wherein the native promoters of the genes encoding 
gene products essential for proliferation are replaced with a plurality of promoters selected to give a 
desired expression level for each gene product. 

468. The method of Paragraph 462, wherein said promoters which replaced the native 
30 promoters in each strain comprise regulatable promoters. 

469. The method of Paragraph 462, wherein said promoters which replaced the native 
promoters in each strain each strain comprise constitutive promoters. 

470. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein said organism is 
selected from the group consisting of bacteria, fungi, and protozoa. 

35 471. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein said culture is a 

culture of an organism selected from the group consisting of Acinetobacter banmannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
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Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium Botulinum, Clostridium difficile, Clostridium 

5 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

10 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella jlexneri, 

15 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnijicans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

472. A method for identifying the gene product on which a compound which inhibits 
20 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
so as to include a nucleotide sequence which can be used to generate a unique product 

25 corresponding to each of the underexpressed genes and wherein said culture comprises a 

strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 
6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

30 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 

35 more rapidly in said culture by detecting the unique product corresponding to said gene. 

473. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
so as to include a nucleotide sequence which can be used to generate a unique product 
5 corresponding to each of the underexpressed genes and wherein said culture comprises a 

strain in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
10 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
15 474. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
20 so as to include a nucleotide sequence which can be used to generate a unique product 

corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
25 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
30 more rapidly in said culture by detecting the unique product corresponding to said gene. 

475. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
35 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product selected from the group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
5 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
10 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
15 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 

product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
20 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
25 more rapidly in said culture by detecting the unique product corresponding to said gene. 

476. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
30 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 
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conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
5 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
10 more rapidly in said culture by detecting the unique product corresponding to said gene. 

477. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
15 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes , wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 
20 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 

and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
30 478. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the nucleotide 

sequence of each of the genes encoding an underexpressed gene product has been altered by 
replacing the native promoters of said genes with promoters which facilitate underexpression of 
said gene products. 

479. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the nucleotide 
35 sequence of each of the genes encoding an underexpressed gene product has been altered by 
inserting a regulatory element into the native promoters of said genes with a promoter which 
facilitates underexpression of said gene products. 
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480. The method of Paragraph 479, wherein said regulatory element is selected from the 
group consisting of a regulatable promoter, an operator which is recognized by a repressor, a 
nucleotide sequence which is recognized by a transcriptional activator, a transcriptional terminator, 
a nucleotide sequence which introduces a bend in the DNA and an upstream activating sequence. 
5 481. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the step of 

identifying the gene product which is underexpressed in a strain which proliferated more slowly in 
said culture by detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to said gene. 

482. The method of Paragraph 478, wherein the native promoter of each of the genes 
10 encoding a gene product essential for proliferation is replaced with the same promoter. 

483. The method of Paragraph 478, wherein the native promoters of the genes encoding 
gene products essential for proliferation are replaced with a plurality of promoters selected to give a 
desired expression level for each gene product. 

484. The method of Paragraph 478, wherein said promoters which replaced the native 
15 promoters in each strain comprise regulatable promoters. 

485. The method of Paragraph 478, wherein said promoters which replaced the native 
promoters in each strain each strain comprise constitutive promoters. 

486. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein said organism is 
selected from the group consisting of bacteria, fungi, and protozoa. 

20 487. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein said culture is a 

culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

25 Candida iropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrasei, Candida kejyr 
(also called Candida pseudotropicalis\ Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

30 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asieroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 

35 mirabilis, Proteus vulgaris, Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
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Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticwn, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

488. A method for determining the extent to which each of a plurality of strains are 
5 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism wherein said culture comprises a strain in 

10 which a gene product whose activity or level is inhibited by a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 

15 gene products, wherein the members of said set of primer pairs are designed such that each 

primer pair would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

20 determining the lengths of the amplification products obtained in said amplification 

reaction. 

489. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
25 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed or 
30 underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 
35 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction. 

490. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

5 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism, wherein said culture comprises a strain in 
which a gene product comprising an amino acid sequence selected from the group 

10 consisting of SEQ ID NOs.: 42938-78581 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 

15 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction. 

20 491. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 

25 is required for proliferation of said organism , wherein said culture comprises a strain in 

which a gene product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

30 1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 

5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs: 1-6213 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 

10 primer pair would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 

15 reaction. 

492. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 

20 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

25 parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 

30 under moderate conditions is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 

35 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction. 

493. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

5 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product comprising a polypeptide selected from the group consisting of a 

10 polypeptide having at least 25% amino acid identity as determined using FASTA version 

3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the genes which encode said 

gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or. 

20 collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction. 

494. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

25 495. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein: 

said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
encode said gene products, wherein one of the members of each primer pair in each aliquot 
30 is labeled with a dye and wherein the dyes on the primers in each aliquot are 

distinguishable from one another. 

496. The method of Paragraph 494, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 

497. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein the native 
35 promoters of said genes which encode said gene products have been replaced with a regulatable 

promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 
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498. The method of Paragraph 496, wherein the native promoters for each of said genes 
were replaced with the same regulatable promoter. 

499. The method of Paragraph 496, wherein more than one regulatable promoter was 
used to replace the promoters of said genes such that some of said genes are under the control of a 

5 different regulatable promoter. 

500. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 

10 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of stains comprises the 

15 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 

20 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 

25 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 

30 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 

35 cultures or collection of strains comprise a strain in which a gene product whose activity or 

level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ED NOs.: 1-6213 is overexpressed or underexpressed. 
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501. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
5 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
10 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains. has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
15 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
20 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
25 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
30 cultures or collection of strains comprise a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed or underexpressed. 

502. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 
35 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
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is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
5 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
10 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
1 5 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
20 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
25 cultures or collection of strains comprise a strain in which a gene product comprising an 

amino acid ^sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

503. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

30 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism and wherein said culture or collection of 
stains has been contacted with said compound; 

35 obtaining a second nucleic acid sample comprising nucleic acids from a second 

culture or collection of strains wherein said culture or collection of strains comprises the 
same strains as said first culture or collection of strains wherein said second culture or 
collection of strains has not been contacted with said compound; 
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performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
are designed such that each primer pair would yield an amplification product having a 
5 length distinguishable from the lengths of the amplification products from the other primer 

pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
using the same set of primer pairs used in said first amplification reaction; 
10 and comparing the amount of each amplification product in said first amplification 

reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
to said amplification product is the target of said compound if said culture or strain 
15 overexpresses said gene products and a decreased level of of an amplification product in 

said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
cultures or collection of strains comprise a strain in which a gene product selected from the 
20 group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
25 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
35 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

activity may be complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is overexpressed or underexpressed. 
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504. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
5 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
10 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
15 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
20 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
25 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
30 cultures or collection of strains comprise a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
35 comprising a nucleotide sequence which hybridizes to a sequence selected from the group 

consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
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the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed or underexpressed. 

505. A method for identifying the target of a compound which inhibits the proliferation 
. of an organism comprising: 

5 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

10 obtaining a second nucleic acid sample comprising nucleic acids from a second 

culture or collection of strains wherein said culture or collection of strains comprises the 
same strains as said first culture or collection of strains wherein said second culture or 
collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 

15 set of primer pairs which are complementary to nucleotide sequences within or adjacent to 

the genes which encode said gene products, wherein the members of said set of primer pairs 
are designed such that each primer pair would yield an amplification product having a 
length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 

20 present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 

25 wherein an increased level of an amplification product in said first amplification reaction 

relative to said second amplification reaction indicates that the gene product corresponding 
to said amplification product is the target of said compound if said culture or strain 
overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 

30 the gene product corresponding to said amplification product is the target of said compound 

if said culture or strain overexpresses said gene products, wherein said first and second 
culture or collection of strains comprise a strain in which a gene product comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

35 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed or underexpressed. 
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506. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

507. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein the native 
promoters of said genes which encode said gene products have been replaced with a regulatable 

5 promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

508. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein the native 
promoters for each of said genes were replaced with the same regulatable promoter. 

509. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein more than one 
10 regulatable promoter was used to replace the promoters of said genes such that some of said genes 

are under the control of a different regulatable promoter. 

510. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
15 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 
20 encode said antisense nucleic acids, wherein the members of said set of primer pairs are 

designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 
25 determining the lengths of the amplification products obtained in said amplification 

reaction, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed or underexpressed. 

511. A method for determining the extent to which each of a plurality of strains are 
30 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 
35 performing an amplification reaction using a set of primer pairs which are 

complementary to nucleotide sequences within or adjacent to the nucleic acids which 
encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 
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distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
5 reaction, wherein said culture comprises a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed or underexpressed. 

512. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

10 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the nucleic acids which 

encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 

20 in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product comprising an • 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

25 513. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 

30 product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 
encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 

35 distinguishable from the lengths of the amplification products from the other primer pairs if 

a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 

5 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

10 sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

15 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic 

20 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 

1-6213 is overexpressed or underexpressed. 

514. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 

25 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 

30 encode said antisense nucleic acids, wherein the members of said set of primer pairs are 

designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 

35 determining the lengths of the amplification products obtained in said amplification 

reaction, wherein said culture comprises a stain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
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determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
5 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 

the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed or underexpressed. 

515. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

10 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the nucleic acids which 

encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 

20 in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

25 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed or underexpressed. 

516. The method of Paragraph 510, 511, 512, 513, 514 or 515, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

30 517. The method of Paragraph 510, 511, 512, 513, 514 or 515, wherein: 

said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
encode said gene products, wherein one of the members of each primer pair in each aliquot 
35 is labeled with a dye and wherein the dyes on the primers in each aliquot are 

distinguishable from one another. 

518. The method of Paragraph 517, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 
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519. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection <rf strains wherein said culture or collection of strains comprises a plurality of 

5 strains which overexpress or underexpress a different gene product which is required for 

proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein said primer pairs are designed such that each primer pair would yield an 

10 amplification product which is distinguishable from the amplification products produced by 

the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 

15 wherein said culture comprises a strain in which a gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 is overexpressed or underexpressed. 

520. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

20 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
25 to nucleotide sequences within or adjacent to the genes which encode said gene products, 

wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
30 complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
6214-42397 is overexpressed or underexpressed. 
35 521. A method for detennining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
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strains which overexpress or underexpress a different gene product which is requureH for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 

5 wherein said primer pairs are designed such that each primer pair would yield an 

amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

10 identifying the amplification products obtained in said amplification reaction, 

wherein said culture comprises a strain in which a gene product comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

522. A method for determining the extent to which each of a plurality of strains are 

1 5 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

20 performing an amplification reaction using primer pairs which are complementary 

to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 

25 label and both length and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

35 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
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sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a^gene^roduct 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent 
conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 

6213 under moderate conditions, and a gene product whose activity may be complemented 
by the gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed or 
underexpressed. 

10 523. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 

1 5 proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 

20 the other primer pairs on the a basis selected from the group consisting of length, detectable 

label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 

25 comprising a nucleotide sequence selected from the group consisting of a nucleic acid 

comprising a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a 
nucleotide sequence which hybridizes to a sequence selected from the group consisting of 

30 SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or 
underexpressed. 

524. A method for determining the extent to which each of a plurality of strains are 
35 present in a culture or collection of strains comprising: 1 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 



115 



WO 02/077183 PCT/US02/09107 

strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 

5 wherein said primer pairs are designed such that each primer pair would yield an 

amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

10 identifying the amplification products obtained in said amplification reaction, 

wherein said culture comprises a strain in which a gene product comprising a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

15 complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 

78581 is overexpressed or underexpressed. 

525. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein said primer pairs 
are divided into at least two sets, each primer pair comprises a primer which is labeled with a 
distinguishable dye, and the distinguishable dye used to label each set of primer pairs is 

20 distinguishable from the dye used to label the other sets of primer pairs. 

526. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein: 
said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
25 encode said gene products, wherein one of the members of each primer pair in each aliquot 

is labeled with a dye and wherein the dyes on the primers in each aliquot are 
distinguishable from one another. 

527. Hie method of Paragraph 526, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 

30 528. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein the native 

promoters of said genes which encode said gene products have been replaced with a regulatable 
promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

529. The method of Paragraph 528, wherein the native promoters for each of said genes 
35 were replaced with the same regulatable promoter. 

530. The method of Paragraph 528, wherein more than one regulatable promoter was 
used to replace the promoters of said genes such that some of said genes are under the control of a 
different regulatable promoter. 
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By 'biological pathway" is meant any discrete cell function or process that is carried out by 
a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 
enzymatic, biochemical and metabolic pathways as well as pathways involved in the production of 

5 cellular structures such as cell walls. Biological pathways that are usually required for proliferation 
of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 
replication, RNA synthesis (transcription), protein synthesis (translation), protein processing, 
protein transport, fatty acid biosynthesis, electron transport chains, cell wall synthesis, cell 
membrane production, synthesis and maintenance, and the like. 

10 By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 

the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 
way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 
interaction of the gene or gene product with other biological molecules required for its activity. 
Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 

15 agents that inhibit processing of the transcript of the gene, agents that reduce the stability of the 
transcript of the gene, and agents that inhibit translation of the mRNA transcribed from the gene. 
In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 
operon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 
the level or activity of the gene product. The gene product can be a non-translated RNA such as 

20 ribosomal RNA, a translated RNA (mRNA) or the protein product resulting from translation of the 
gene mRNA. Of particular utility to the present invention are antisense RNAs that have activities 
against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 
reduce the level or activity of the gene product in a cell. This includes, but is not limited to, 

25 inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 
with other biological molecules required for its activity, including inhibiting the gene product's 
assembly into a multimeric structure. 

By "activity against a protein" is meant having the ability to inhibit the function or to 
reduce the level or activity of the protein in a cell. This includes, but is not limited to, inhibiting the 

30 enzymatic activity of the protein or the ability of the protein to interact with other biological 
molecules required for its activity, including inhibiting the protein's assembly into a multimeric 
structure. 

By "activity against a nucleic acid" is meant having the ability to inhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to, 
35 inhibiting the ability of the nucleic acid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure. 
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By "activity against a gene" is meant having the ability to inhibit the function or expression 

of the gene in a cell. This includes, but is not limited to, inhibiting the ability of the gene to interact 

with other biological molecules required for its activity. 

By "activity against an operon" is meant having the ability to inhibit the function or reduce 
5 the level of one or more products of the operon in a cell. This includes, but is not limited to, 

inhibiting the enzymatic activity of one or more products of the operon or the ability of one or more 

products of the operon to interact with other biological molecules required for its activity. 

By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 

microorganism. 

10 By "E. coli or Escherichia coli" is meant Escherichia coli or any organism previously 

categorized as a species of Shigella including Shigella boydii, Shigella jlexneri, Shigella 
dysenteriae, Shigella sonnei, Shigella 2A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
encoding a gene product whose activity or level is inhibited by a nucleic acid selected from the 

15 group consisting of SEQ ID NOs.: 1-6213 or a portion thereof. In some embodiments, the 
homologous coding nucleic acid may have at least 97%, at least 95%, at least 90%, at least 85%, at 
least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42,397 and fragments comprising at least 10, 15, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. In other 

20 embodiments the homologous coding nucleic acids may have at least 97%, at least 95%, at least 
90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a nucleotide 
sequence selected from the group consisting of the nucleotide sequences complementary to one of 
SEQ ID NOs.: 1-6213 and fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using BLASTN 

25 version 2.0 with the default parameters or tBLASTX with the default parameters. (Altschul, S.F. et 
al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database Search Programs, 
Nucleic Acid Res. 25: 3389-3402 (1997). Alternatively a "homologuous coding nucleic acid" 
could be identified by membership of the gene of interest to a functional orthologue cluster. All 
other members of that orthologue cluster would be considered homologues. Such a library of 

30 functional orthologue clusters can be found at http://www.ncbi.nlm.nih.gov/COG. A gene can be 
classified into a cluster of orthologous groups or COG by using the COGNITOR program available 
at the above web site, or by direct BLASTP comparison of the gene of interest to the members of 
the COGs and analysis of these results as described by Tatusov, R.L., Galperin, M.Y., Natale, D. A. 
and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis of protein functions 

35 and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

Homologous coding nucleic acids and the homologous polypeptides which they encode 
may also be identified using a "reciprocal" best-hit analysis. To facilitate the identification of 
homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 
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51 organisms are identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism is compared to the polypeptide sequence encoded by every other ORF for that organism 
for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLASTT 2.09 

5 algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism is compared to the polypeptide sequences encoded by each of the ORFs in the remaining 
5 1 organisms. Those polypeptides within a single organism that shared a higher degree of sequence 
identity to one another than to polypeptide sequences obtained from any other organisms are 
clustered as "paralog" sequences for ''reciprocal" best-hit analysis. 

10 For each reference organism, the 50 homologous coding nucleic acids (and the 50 

homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 

15 homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for further analysis. 

20 The term "homologous coding nucleic acid" also includes nucleic acids comprising 

nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
42,398-78,581 or to a polypeptpide whose expression is inhibited by a nucleic acid comprising a 

25 nucleotide sequence of one of SEQ ID NOs: 1-6213 or fragments comprising at least 5, 10, 15, 20, 
25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof as determined using the FASTA 
version 3.0t78 algorithm with the default parameters. Alternatively, protein identity or similarity 
may be identified using BLASTP with the default parameters, BLASTX with the default 
parameters, TBLASTN with the default parameters, or tBLASTX with the default parameters. 

30 (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

Additionally, homologous coding nucleic acids and the homologous polypeptides which 
they encode may be identified using a "reciprocal" best-hit analysis. To facilitate the identification 
of homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 

35 51 organisms are identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism is compared to the polypeptide sequence encoded by every other ORF for that organism 
for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 
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algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism is compared to the polypeptide sequences encoded by each of the ORFs in the remaining 
5 1 organisms. Those polypeptides within a single organism that shared a higher degree of sequence 
identity to one another than to polypeptide sequences obtained from any other organisms are 
5 clustered as "paralog" sequences for "reciprocal" best-hit analysis. 

For each reference organism, the 50 homologous coding nucleic acids (and the 50 
homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
10 accuracy of the identification of the predicted homologous coding nucleic acids (and the 
homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
15 sequence identity in each portion of the two-way comparison are retained for further analysis. 

The term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 6214-42,397 and coding nucleic 
acids comprising nucleotide sequences which hybridize under stringent conditions to a fragment 
20 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides of the sequences complementary to one of SEQ ID NOS.: 6214-42,397. As used 
herein, "stringent conditions" means hybridization to filter-bound nucleic acid in 6xSSC at about 
45°C followed by one or more washes in O.lxSSC/0.2% SDS at about 68°C. Other exemplary 
stringent conditions may refer, e.g., to washing in 6xSSC/0.05% sodium pyrophosphate at 37°C, 
25 48°C, 55°C, and 60°C as appropriate for the particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 6214-42,397 
and coding nucleic acids comprising nucleotide sequences which hybridize under moderate 
30 conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
6214-42,397. As used herein, "moderate conditions" means hybridization to filter-bound DNA in 
6x sodium chloride/sodium citrate (SSC) at about 45°C followed by one or more washes in 
0.2xSSC/0.1% SDSat about 42-65°C. 
35 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene 
encoding a gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected torn the group consisting of SEQ ID NOs.: 1-6213. In some embodiments, the 
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homologous coding nucleic acids may encode a gene product whose activity is complemented by 
the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42,397. In other embodiments, the homologous coding 
nucleic acids may comprise a nucleotide sequence encode a gene product whose activity is 
5 complemented by one of the polypeptides of SEQ ID NOs. 42,398-78,581. 

The term "homologous antisense nucleic acid" includes nucleic acids comprising a 
nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 1-6213 and fragments comprising at least 10, 15, 20, 25, 
10 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 6214-42,397 and fragments comprising at least 10, 15, 20, 25, 30, 35, 
15 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Nucleic acid identity 
may be determined as described above. 

The term "homologous antisense nucleic acid" also includes antisense nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 1-6213 and antisense nucleic acids comprising 
20 nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 1-6213. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
25 42,397 and antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 6214-42,397. 

The term "homologous antisense nucleic acid" also includes antisense nucleic acids 
comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 
30 sequence complementary to one of SEQ ID NOs.: 1-6213 and antisense nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 1-6213. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 
35 conditions to a rmcleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42,397 and antisense nucleic acids which comprising nucleotide sequences hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or S00 consecutive nucleotides of one of SEQ ID NOS.: 6214-42,397. 
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By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 or by a homologous antisense nucleic acid. The term 
"homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 

5 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 1-6213 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 
least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 

10 polypeptide to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 1-6213 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 
default parameters. Alternatively, protein identity or similarity may be identified using BLASTT 

15 with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). Additionally, homologous 
coding nucleic acids and the homologous polypeptides which they encode may be identified using a 
"reciprocal" best-hit analysis. To facilitate the identification of homologous coding nucleic acids 

20 and homologous polypeptides, paralogous genes within each of 51 organisms are identified and • 
clustered prior to comparison to other organisms. Briefly, the polypeptide sequence of each 
polypeptide encoded by each open reading frame (ORF) in a given organism is compared to the 
polypeptide sequence encoded by every other ORF for that organism for each of the 51 pathogenic 
organisms (PathoSeq Sept 2001 release) using BLASTT 2.09 algorithm without filtering. 

25 Simultaneously, the polypeptide sequence encoded by each ORF of an organism is compared to the 
polypeptide sequences encoded by each of the ORFs in the remaining 51 organisms. Those 
polypeptides within a single organism that shared a higher degree of sequence identity to one 
another than to polypeptide sequences obtained from any other organisms are clustered as "paralog" 
sequences for "reciprocal" best-hit analysis. 

30 For each reference organism, the 50 homologous coding nucleic acids (and the 50 

homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 

35 homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
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algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for further analysis. 

The term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 

5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ ID NOs: 42,398-78,581 and polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 
150 consecutive amino acids of a polypeptide selected from the group consisting of SEQ ID NOs: 

10 42,398-78,581. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 1-6213, SEQ ID NOs.: 6214-42,397 or the complements 
of any of the preceding nucleic acids. Such hybridization may be under stringent or moderate 
conditions as defined above or under other conditions which permit specific hybridization. The 
15 nucleic acid molecules of the invention that hybridize to ' these DNA sequences include 
oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent or 
stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tm) is calculated using the formula: 

Tm (°C) = 81.5+ 16.6(log[monovalent cations (molar)] + 0.41 (% G+C) - (500/N) 
20 where N is the length of the probe. If the hybridization is carried out in a solution 

containing formamide, the melting temperature may be calculated using the equation: 

Tm(°C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.41(% G+C) - (0.61) 

(% formamide) - (500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
25 degrees below Tm (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et ah, eds., 1989, Current Protocols in Molecular Biology, Vol. I, Green Publishing 
Associates, Inc. and John Wiley & Sons, Inc., New York, at pp. 6:3.1-6.3.6 and 2.10.3. 

30 . The term, Salmonella, is the generic name for a large group of gram negative enteric 

bacteria that are closely related to Escherichia coll. The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
each serologically distinguishable strain (Kauffmann, F 1966 The bacteriology of the 

35 Enterobacteriaceae. Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (Popoff, et al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to 
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be a separate species and often given names, accordingly (e.g. 5. paratyphi, S. typhimurium, S. 

typhi, S. enteriditis, etc.). 

However, by the 1970s and 1980s it was recognized that this system was not only 

cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
5 species (all serotypes and subgenera I, II, and IV and all serotypes of Arizona) with a second 

subspecies, S. bongorii also recognized (Crosa, et al., 1973, J. Bacteriol. 115:307-315). Though 

species designations are based on the highly variable surface antigens, the Salmonella are very 

similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
10 (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Salmonella enterica. 

S. enterica is divided into six subspecies (I, S. enterica subsp. enterica; II, S. enterica, subsp. 

salamae; Ilia, S. enterica subsp. arizonae; Illb, S. enterica subsp. diarizonae; IV, S. enterica subsp. 

houtenae; and VI, S. enterica subsp. indica). Within subspecies I, serotypes are used to distinguish 

each of the serotypes or serovars (e.g. S. enterica serotype Enteriditis, S. enterica serotype 
15 Typhimurium, S. enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 

convention is to spell this out on first usage {Salmonella enterica ser. Typhimurium) and then use 

an abbreviated form {Salmonella Typhimurium or S. Typhimurium). Note, the genus and species 

names {Salmonella enterica) are italicized but not the serotype/serovar name (Typhimurium). 

Because the taxonomic committees have yet to officially approve of the actual species name, this 
20 latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 

2467). Due to the concerns of both taxonomic priority and medical importance, some of these 

serotypes might ultimately receive fvill species designations (S.typhi would be the most notable). 

Therefore, as used herein "Salmonella enterica or S. enterica " includes serovars Typhi, 

Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
25 and the taxonomic designations may change (S. choleraesuis is the species name that could replace 

S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 

compounds such as a combinatorial chemical library or other library of chemical compounds or to 

characterize a single compound by testing the compound in a given assay and determining whether 
30 it exhibits the desired activity. 

By "inducer" is meant an agent or solution which, when placed in contact with a cell or 

microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 

desired promoter. 

As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
35 terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising the nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
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in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide phosphate residues 
with methylphosphonates, phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate internucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 
5 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofuranose, 1,2-dideoxy-l-phenylribofuranose, and TV 4 , A^-ethano-5-methyl-cytosine 
are contemplated for use in the present invention. Modified nucleic acids may also be 
peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 
10 chemically completely different, but structurally homologous, polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub-lethal" means a concentration of an agent below the concentration 
required to inhibit all cell growth. 

Brief Descri ption of the Drawings 
15 Figure 1A illustrates a method for replacing a promoter using a promoter replacement 

cassette comprising a 5' region homologous to the sequence which is 5' of the natural promoter in 
the chromosome, the promoter which is to replace the chromosomal promoter and a 3' region which 
is homologous to sequences 3' of the natural promoter in the chromosome. 

Figure IB illustrates a method for replacing a promoter using a promoter replacement 
20 cassette comprising a nucleic acid encoding an identifiable or selectable marker disposed between 
the 5' region which is homologous to the sequence 5' of the natural promoter and the promoter 
which is to replace the chromosomal promoter and a transcriptional terminator 3' of the gene 
encoding an identifiable or selectable marker. 

Figures 2A and 2B illustrate one method for identifying amplification products which are 
25 underrepresented or overrepresented in a culture. 

Figures 3A and 3B illustrate another method for identifying amplification products which 
are underrepresented or overrepresented in a culture. 

Figure 4 illustrates the results of a hybridization analysis where the antisense nucleic acid 
expressed by a strain in the culture is not complementary to all or a portion of the gene encoding the 
30 target of the compound (i.e. a nonspecific strain). 

Figure 5 illustrates the results of a hybridization analysis where the antisense nucleic acid 
expressed by a strain in the culture is complementary to all or a portion of the gene encoding the 
target of the compound, the hybridization intensity for that strain will be intimately correlated with 
the concentration of the compound (i.e. a specific strain). 
35 Figure 6 illustrates an oligonucleotide comprising a lac operator flanked on each side by 40 

nucleotides homologous to the promoter is the promoter which drives expression of the yabB yabC 
ftsL ftsImurE genes in an operon for use in inserting the lac operator into the promoter. 
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Figure 7 is an IPTG dose response curve in E. coli transformed with an IPTG-inducifcle 
plasmid containing either an antisense clone to the E. coli ribosomal protein /y/W (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to the elaD 
(AS-elaD) gene which is not known to be involved in protein synthesis and which is also essential 
5 for proliferation. 

Figure 8A is a tetracycline dose response curve in E. coli transformed with an EPTG- 
inducible plasmid containing antisense to rplW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 8B is a tetracycline dose response curve in E. coli transformed with an EPTG- 
10 inducible plasmid containing antisense to elaD (AS-efaD)in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 9 is a graph showing the fold increase in tetracycline sensitivity of E, coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rplW) and L7/L12 and 
L10 (AS-rplLrpU). Antisense clones to genes known to not be directly involved in protein 
15 synthesis, atpB/E (AS-atpB/E ), visC (AS-vzsQ, elaD (AS-e/aZ)), yohH (AS-yohH), are much less 
sensitive to tetracycline. 

Figure 10 illustrates the results of an assay in which Staphylococcus aureus cells 
transcribing an antisense nucleic acid complementary to the gyrB gene encoding the P subunit of 
gyrase were contacted with several antibiotics whose targets were known. 
20 Figure 1 1 illustrates a microtitration plate which contains antibiotic and inducer at gradient . 

concentrations in a matrix format in 10 times excess quantity. 

Figure 12 illustrates the results of an experiment demonstrating that at appropriate 
concentrations of inducer, cells which overexpress the defB gene product were able to grow at 
elevated concentrations of the antibiotic actinonin 
25 Figure 13 illustrates the results of an experiment demonstrating that at appropriate 

concentrations of inducer cells which overexpress the folA gene product were able to grow at 
elevated concentrations of the antibiotic trimethoprim. 

Figure 14 illustrates the results of an experiment demonstrating that overexpression of the 
fabl gene confers resistance to triclosan, which acts on the gene product of the fabl gene, but does 
30 not confer resistance to cerulenin, trimethoprim, or actinonin, each of which act on other gene 
products. 

Figure 15 illustrates the results of an experiment demonstrating that overexpression of the 
folA gene confers resistance to trimethoprim, which acts on the gene product of the folA gene but 
does not confer resistance to triclosan, cerulenin, or actinonin, each of which act on other gene 
35 products. 

Figure 16 illustrates the results of an experiment demonstrating that overexpression of the 
defB gene conferred resistance to actinonin, which acts on the gene product of the defB gene but 
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does not confer resistance to cerulenin, trimethoprim, or triclosan, each of which act on other gene 
products. 

Figure 17 illustrates the results of an experiment demonstrating that overexpression of the 
fabF gene conferred resistance to cerulenin, which acts on the gene product of the fabF gene, P 
5 keto-acyl carrier protein synthase but does not confer resistance to triclosan, trimethoprim, or 
actinonin, each of which act on other gene products. 

Figure 18 illustrates the results of experiments in which a mixture of nine strains was 
grown wells in a 96 well plate in medium containing various concentrations of inducer and a 
sufficient concentration of actinonin, cerulenin, triclosan or trimethoprim to inhibit the growth of 

10 strains which do not overexpress the targets of these antibiotics. 

Detailed Description o f Embodiments of the Invention 
The present invention describes a group of prokaryotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene families from Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella 

15 typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium diptheriae, 
Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter pylori, 

20 Legionella pneumophila, Listeria monocytogenes, Moraxella catairhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

25 mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholera and Yersinia pestis are provided. A proliferation-required gene or gene 
family is one where, in the absence or substantial reduction of a gene transcript and/or gene product, 
growth or viability of the cell or microorganism is reduced or eliminated. Thus, as used herein, the 
terminology "proliferation-required" or "required for proliferation" encompasses instances where the 

30 absence or substantial reduction of a gene transcript and/or gene product completely eliminates cell 
growth as well as instances where the absence of a gene transcript and/or gene product merely reduces 
cell growth. These proliferation-required genes can be used as potential targets for the generation of 
new antimicrobial agents. To achieve that goal, the present invention also encompasses assays for 
analyzing proliferation-required genes and for identifying compounds which interact with the gene 

35 and/or gene products of the proliferation-required genes. In addition, the present invention 
contemplates the expression of genes and the purification of the proteins encoded by the nucleic acid 
sequences identified as required proliferation genes and reported herein. The purified proteins can be 
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used to generate reagents and screen small molecule libraries or other candidate compound libraries for 
compounds that can be further developed to yield novel antimicrobial compounds. 

The present invention also describes methods for identification of nucleotide sequences 
homologous to these genes and polypeptides described herein, including nucleic acids comprising 

5 nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 6214-42397 and 
polypeptides homologous to the polypeptides of SEQ ID NOs.: 42398-78581. For example, these 
sequences may be used to identify homologous coding nucleic acids, homologous antisense nucleic 
acids, or homologous polypeptides in microorganisms such as Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fi'agilis, Bordetella pertussis, 

10 Borrelia burgdorferi, BurlcJiolderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 

15 perjringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enierobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

20 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella midtocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

25 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
■Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species. 
In some embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 

30 homologous polypeptides are identified in an organism other than E. coll 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of the methods described herein, including methods of 
identifying compounds which inhibit the proliferation of the organism containing the homologous 
coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 

35 inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
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polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce the 
level or activity of a gene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, 
methods of inhibiting the activity or expression of a gene in an operon required for proliferation of 

5 the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
homologous polypeptide, methods for identifying a gene required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism containing the homologous coding nucleic acid, 

10 homologous antisense nucleic acid or homologous polypeptide lies, methods for identifying 
compounds having activity against biological pathway required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for determining the biological pathway on which a test compound acts in the 
organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 

15 homologous polypeptide, methods of replacing an endogenous promoter with a regulatable 
promoter which controls the expression of the homologous coding nucleic acid, homologous 
antisense nucleic acid or homologous polypeptide, methods of inserting an operator within or near 
an endogenous promoter to provide regulatable expression of the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide, methods of identifying the target on 

20 which a compound acts in the organism containing the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide, and methods of inhibiting the 
proliferation of the organism containing the homologous coding nucleic acid, homologous antisense 
nucleic acid or homologous polypeptide in a subject. In some embodiments of the present 
invention, the methods are performed using an organism, other than E. coli or a gene or gene 

25 product from an organism other than E. coli. 

One embodiment of the present invention utilizes a novel method to identify proliferation- 
required sequences. Generally, a library of nucleic acid sequences from a given source are subcloned 
or otherwise inserted immediately downstream of an inducible promoter on an appropriate vector, such 
as a Staphylococcus aureuslE. coli or Pseiidomonas aeruginosa/ E. coli shuttle vector, or a vector 

30 which will replicate in both Salmonella typhimurium and Klebsiella pneumoniae, or other vector or 
shuttle vector capable of functioning in the intended organism, thus forming an expression library. It is 
generally preferred that expression is directed by a regulatable promoter sequence such that expression 
level can be adjusted by addition of variable concentrations of an inducer molecule or of an inhibitor 
molecule to the medium. For example, a number of regulatable promoters useful for regulating the 

35 expression of nucleic acid sequences over a wide range of expression levels are described in U.S. 
Patent Application Serial Number 10/032,393, filed December 21, 2001. Temperature activated 
promoters, such as promoters regulated by temperature sensitive repressors, such as the lambda C1857 
repressor, are also envisioned. Although the insert nucleic acids may be derived from the chromosome 
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of the cell or microorganism into which the expression vector is to be introduced, because the insert is 
not in its natural chromosomal location, the insert nucleic acid is an exogenous nucleic acid for the 
purposes of the discussion herein. The term "expression" is defined as the production of a sense or 
antisense RNA molecule from a gene, gene fragment, genomic fragment, chromosome, operon or 
5 portion thereof. Expression can also be used to refer to the process of peptide or polypeptide synthesis. 
An expression vector is defined as a vehicle by which a ribonucleic acid (RNA) sequence is transcribed 
from a nucleic acid sequence carried within the expression vehicle. The expression vector can also 
contain features that permit translation of a protein product from the transcribed RNA message 
expressed from the exogenous nucleic acid sequence carried by the expression vector. Accordingly, an 
10 expression vector can produce an RNA molecule as its sole product or the expression vector can 
produce a RNA molecule that is ultimately translated into a protein product. 

Once generated, the expression library containing the exogenous nucleic acid sequences is 
introduced into a population of cells (such as the organism from which the exogenous nucleic acid 
sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
15 library molecules are foreign, in context, to the population of cells, the expression vectors and the 
nucleic acid segments contained therein are considered exogenous nucleic acid. 

Expression of the exogenous nucleic, acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the, 
cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
20 sequences carried by the expression library. The test population of cells is then assayed to determine 
the effect of expressing the exogenous nucleic acid fragments on the test population of cells. Those 
expression vectors that negatively impact the growth of the cells upon induction of expression of the 
random sequences contained therein are identified, isolated, and purified for further study. 

In some embodiments, vectors which comprises a regulatable fusion promoter selected 
25 from a suite of fusion promoters, wherein the promoter suite is useful for modulating both the basal 
and maximal levels of transcription of a nucleic acid over a wide dynamic range thus allowing the 
desired level of production of a transcript, can be used to express exogenous nucleic acids, 
including the nucleic acids of the present invention. Such promoters are described in U.S. Patent 
Application Serial Number 10/032,393, filed December 21, 2001, the disclosure of which is 
30 incorported herein by reference in its entirety. 

In some other embodiments, vectors useful for the production of stabilized mRNA having 
an increased lifetime (including antisense RNA) in Gram negative organisms are described in U.S. 
Provisional Patent Application Serial Number 60/343,512, filed December 21, 2001. Briefly, the 
stabilized antisense RNA may comprise an antisense RNA which was identified as inhibiting 
35 proliferation as described above which has been engineered to contain at least one stem loop 
flanking each end of the antisense nucleic" acid. In some embodiments, the at least one stem-loop 
structure formed at the 5' end of the stabilized antisense nucleic acid comprises a flush, double 
stranded 5* end. In some embodiments, one or more of the stem loops comprises a rho independent 
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terminator. In additional embodiments, the stabilized antisense RNA lacks a ribosome binding site. 
In further embodiments, the stabilized RNA lacks sites which are cleaved by one or more RNAses, 
such as RNAse E or RNAse HI. In some embodiments, the stabilized antisense RNA may be 
transcribed in a cell which the activity of at least one enzyme involved in RNA degradation has 

5 been reduced. For example, the activity of an enzyme such as RNase E, RNase II, RNase HI, 
polynucleotide phosphorylase, and poly(A) polymerase, RNA helicase, enolase or an enzyme 
having similar functions may be reduced in the cell. 

Alternatively, genes required for proliferation may be identified by replacing the natural 
promoter for the proliferation required gene with a regulatable promoter as described above. The 

10 growth of such strains under conditions in which the promoter is active or non-repressed is 
compared to the growth under conditions in which the promoter is inactive or repressed. If the 
strains fail to grow or grow at a substantially reduced rate under conditions in which the promoter is 
inactive or repressed but grow normally under conditions in which the promoter is active or non- 
repressed, then the gene which is operably linked to the regulatable promoter encodes a gene 

15 product required for proliferation. For example, proliferation-required genes and gene products 
identified using promoter replacement are described in U.S. Patent Application Serial Number 
09/948,993. 

For example, in some embodiments, the natural promoter may be replaced using techniques 
which employ homologous recombination to exchange a promoter present on the chromosome of 

20 the cell with the desired promoter. In such methodology, a nucleic acid comprising a promoter 
replacement cassette is introduced into the cell. As illustrated in Figure 1A, the promoter 
replacement cassette comprises a 5' region homologous to the sequence which is 5' of the natural 
promoter in the chromosome, the promoter which is to replace the chromosomal promoter and a 3' 
region which is homologous to sequences 3' of the natural promoter in the chromosome. In some 

25 embodiments, the promoter replacement cassette may also include a nucleic acid encoding an 
identifiable or selectable marker disposed between the 5' region which is homologous to the 
sequence 5' of the natural promoter and the promoter which is to replace the chromosomal 
promoter. If desired, the promoter replacement cassette may also contain a transcriptional 
terminator 3' of the gene encoding an identifiable or selectable marker, as illustrated in Figure IB. 

30 As illustrated in Figure 1A and IB, homologous recombination is allowed to occur between the 
chromosomal region containing the natural promoter and the promoter replacement cassette. Cells 
in which the promoter replacement cassette has integrated into the chromosome are identified or 
selected. To confirm that homologous recombination has occurred, the chromosomal structure of 
the cells may be verified by Southern analysis or PCR. 

35 In some embodiments, the promoter replacement cassette may be introduced into the cell as 

a linear nucleic acid, such a PCR product or a restriction fragment. Alternatively, the promoter 
replacement may be introduced into the cell on a plasmid. Figures 1A and IB illustrates the 
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replacement of a chromosomal promoter with a desired promoter through homologous 
recombination. 

In some embodiments, the cell into which the promoter replacement cassette is introduced 
may carry mutations which enhance its ability to be transformed with linear DNA or which enhance 

5 the frequency of homologous recombination. For example, if the cell is an Escherichia coli cell it 
may have a mutation in the gene encoding Exonuclease V of the RecBCD recombination complex. 
If the cell is an Escherichia coli cell it may have a mutation that activates the RecET recombinase 
of the Rac prophage and/or a mutation that enhances recombination through the RecF pathway. For 
example, the Escherichia coli cells may be RecB or RecC mutants carrying an sbcA or sbcB 

10 mutation. Alternatively, the Escherichia coli cells may be recD mutants. In other embodiments the 
Escherichia coli cells may express the X Red recombination genes. For example, Escherichia coli 
cells suitable for use in techniques employing homologous recombination have been described in 
Datsenko, K.A. and Wanner, B.L., PNAS 97:6640-6645 (2000); Murphy, K.C., J. Bact 180: 2053- 
2071 (1998); Zhang, Y., et aL, Nature Genetics 20: 123-128 (1998); and Muyrers, J.P.P. et al, 

15 Genes & Development 14: 1971-1982 (2000). It will be appreciated that cells carrying mutations in 
similar genes may be constructed in organisms other than Escherichia coli. 

In some embodiments of the present invention, a regulatable fusion promoter selected from 
a suite of fusion promoters, wherein the promoter suite is useful for modulating both the basal and 
maximal levels of transcription of a nucleic acid over a wide dynamic range thus allowing the 

20 desired level of production of a transcript, is with the promoter replacement methods described 
above. Such promoters are described in U.S. Patent Application Serial Number 10/032,393, filed 
December 21, 2001, the disclosure of which is incorported herein by reference in its entirety. 

A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 
growth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 

25 sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
are assayed by examining the extent of growth by measuring optical densities. Alternatively, 
enzymatic assays can be used to measure bacterial growth rates to identify exogenous nucleic acid 
sequences of interest. Colony size, colony morphology, and cell morphology are additional factors 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 

30 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest. To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 

35 sequenced, using standard techniques well known in the art. The next step of the process is to 
determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment. 
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Determination of the gene(s) corresponding to the nucleotide sequence is achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 
sequences from various microorganisms. Thus, initial gene identification is made on the basis of 
significant sequence similarity or identity to either characterized or predicted Escherichia coli, 
5 Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
and Salmonella typhimurium genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 
growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabditis 
elegans and several bacterial genomes, including E. coli, Aeropyrum pernix, Aquifex aeolicus, 

10 Archaeoglobus fulgidus, Bacillus subtilis, Borrelia burgdorferi, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium tetani, Corynebacterium diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 
thermoautotrophicum, Methanococcus jannaschii, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyssi, Pyrococcus 

15 horikoshii, Rickettsia prowazekii, Synechocystis PCC6803, Tliermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter jejuni, Clostridium acetobutylicum, Mycobacterium 
tuberculosis CSU#93, Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, 
Pyrobaculum aerophilum, Pyrococcus furiosus, Rhodobacter capsulatus, Salmonella typhimurium, 
Streptococcus /nutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 

20 available. This nucleotide sequence information is stored in a number of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(http://genome.wusd.edu/gsc/salmonella.shtml), and the Sanger Centre 

(http://www.sanger.ac.Uk/projects/S typhi) which are publicly available for searching. A variety 
of computer programs are available to assist in the analysis of the sequences stored within these 

25 databases. FASTA, (W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 
FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. Appl. 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest. In one embodiment of the present invention, the BLAST family of computer 

30 programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where the input 

35 is a nucleic acid sequence; and BLASTP, a protein database searching program. BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods for judging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
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in using the program can be obtained by e-mail at blast@ncbi.nlm.nih.gov. tBLASTX can be used to 
translate a nucleotide sequence in all three potential reading frames into an amino acid sequence. 

Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 
which are a collection of genes and intergenic sequences under common regulation. The genes of an 
5 operon are transcribed on the same mKNA and are often related functionally. Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 
within a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3' noncoding region located 
1 0 upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to determine which gene(s) that is encoded within the operon is 
individually required for proliferation. 

In one embodiment of the present invention, an operon is identified and then dissected to 
determine which gene or genes are required for proliferation. Operons can be identified by a 
15 variety of means known to those in the art. For example, the RegulonDB DataBase described by 
Huerta et al. (NucL Acids Res. 26:55-59, 1998), which may also be found on the website 
http://www.cifh.unam.mx/Computational_Biology/reguIondb/, provides infonnation about operons 
in Escherichia coli. The Subtilist database (http://bioweb.pasteur.fr/GenoList/SubtiList), ( Moszer, 
L, Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 
20 Letters 430: 28-36, may also be used to predict operons. This database lists genes from the fully . 
sequenced, Gram positive bacteria, Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with the Staphylococcus aureus 
genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aeruginosa web site 
25 (http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
The databases available from the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 

(http://www.sanger.ac.ulc/projects/S typhi) may be used to predict operons in Salmonella 

typhimurium. The HGR microbial database has an incomplete version of the E. faecalis genome 
30 http://www.tigr.org/cgi-bin/BlastSearch/blast.cgi?organism=e_faecalis. One can take a nucleotide 
sequence and BLAST it for homologs. 

A number of techniques that are well known in the art can be used to dissect the operon. 
Analysis of RNA transcripts by Northern blot or primer extension techniques are commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 
35 recombination is used to individually inactivate the genes of an operon that is thought to contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
gene with a mutated, non-functional (null) allele. These techniques generally involve the use of 
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homologous recombination. One technique using homologous recombination in Staphylococcus 
aureus is described in Xia et a.. 1999, Plasmid 42: 144-149. This technique uses crossover PCR to 
create a null allele with an in-frame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 

5 These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 
replaced by the constructed null allele. This method can be used with other bacteria as well, 
including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker sacB (Schweizer, H. P., Klassen, T. and Hoang, T. (1996) Mol. Biol, of 

10 Pseudomonas. ASM press, 229-237, are available for Pseudomonas, Salmonella and Klebsiella 
species. E. faecalis genes can be disrupted by recombining in a non-replicating plasmid that 
contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Auffray and A. Hartke. 
2000. J. Bacteriol. 182:5799-5806. 

The crossover PCR amplification product is subcloned into a suitable vector having a 

15 selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in E. coli or another organism distinct from the organism in 
which homologous recombination is to occur, allowing the plasmid to be grown in E. coli or the 
organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Escherichia coli, Staphylococcus aureus, Enterococats faecalis, Klebsiella 

20 pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholdena mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 

25 Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 

30 epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
Yersinia pestis such that selection of the selectable marker requires integration of the vector into the 
homologous region of the Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 

35 baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Closfridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
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faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

5 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis chromosome. Usually a single crossover event is responsible for this 
integration event such that the Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 

10 Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fi'agilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkliolderia cepacia, Burkholderia fungorum, Burldiolderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

15 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 

20 Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholera or Yersinia pestis chromosome now contains a tandem duplication of the target gene 
consisting of one wild type allele and one deletion null allele separated by vector sequence. 
Subsequent resolution of the duplication results in both removal of the vector sequence and either 

25 restoration of the wild type gene or replacement by the in-frame deletion. The latter outcome will 
not occur if the gene should prove essential. A more detailed description of this method is provided 
in Example 10 below. It will be appreciated that this method may be practiced with any of the 
nucleic acids or organisms described herein. 

Recombinant DNA techniques can be used to express the entire coding sequences of the gene 

30 identified as required for proliferation, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
suitable expression vector using methods well known in the art. If desired, the nucleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

35 Expression of fragments of the bacterial genes identified as required for proliferation is also 

contemplated by the present invention. The fragments of the identified genes can encode a polypeptide 
comprising at least 5, at least 10, at least 15, at least 20, at least 25, at least 30, at least 35, at least 40, at 
least 45, at least 50, at least 55, at least 60, at least 65, at least 75, or more than 75 consecutive amino 
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acids of a gene complementary to one of the identified sequences of the present invention. The nucleic 
acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing the encoded protein of the identified nucleic acid required for bacterial 

5 proliferation or a fragment thereof, the nucleic acid to be expressed is operably linked to a promoter in 
an expression vector using conventional cloning technology. The expression vector can be any of the 
bacterial, insect, yeast, or mammalian expression systems known in the art. Commercially available 
vectors and expression systems are available from a variety of suppliers including Genetics Institute 
(Cambridge, MA), Stratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen 

10 (San Diego, California). If desired, to enhance expression and facilitate proper protein folding, the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 
which the expression vector is introduced, as explained by Hatfield, et al., U.S. Patent No. 5,082,767, 
incorporated herein by this reference. Fusion protein expression systems are also contemplated by the 
present invention. 

15 Following expression of the protein encoded by the identified exogenous nucleic acid, the 

protein may be purified. Protein purification techniques are well known in the art. Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycol. Alternatively, epitope tagging of the protein 
can be used to allow simple one step purification of the protein. In addition, chromatographic methods 

20 such as ion-exchange chromatography, gel filtration, use of hydroxyapaptite columns, immobilized . 
reactive dyes, chromatofocusing, and use of high-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic methods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 
contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 

25 columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methocfe in the present invention. 

The purified proteins produced from the gene encoding sequences identified as required for 
proliferation can be used in a variety of protocols to generate useful antimicrobial reagents. In one 
embodiment of the present invention, antibodies are generated against the proteins expressed from the 

30 identified exogenoic nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in the art. Also, antibody fragment preparations prepared from the produced antibodies 
discussed above are contemplated. 

In addition, the purified protein, fragments thereof, or derivatives thereof may be administered 

35 to an individual in a pharmaceutical^ acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutically 
acceptable carriers may be determined empiracally and are familiar to those skilled in the art. 
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Another application for the purified proteins of the present invention is to screen small 
molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
5 on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 
affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
the present invention. 

In some embodiments of the present invention, a cell sensitized by expressing an an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

10 1-6213, an antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a nucleic acid complementary to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, a nucleic 
acid complementary to a nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 

15 200, 300, 400, or 500 consecutive nucleotides of a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a nucleic acid complementary to a nucleic acid which 
encodes a polypeptide comprising an amino acid sequence selected from the group, consisting of 
SEQ ID NOs.: 42398-78581, a nucleic acid complementary to a nucleic acid which encodes at least 
5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide sequence 

20 selected from the group consisting of SEQ ID NOs.: 42398-78581, a homologous antisense nucleic 
acid, an antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of a homologous nucleic acid, a nucleic acid 
complementary to a homologous coding nucleic acid, a nucleic acid complementary to at least 10, 
15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of a 

25 homologous coding nucleic acid, a nucleic acid complementary to a nucleic acid which encodes a 
homologous polypeptide, or a nucleic acid complementary to a nucleic acid which encodes at least 
5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a homologous 
polypeptide, is contacted with one or more candidate compounds from a small molecule library. 
Candidate compounds which further inhibit the proliferation of the sensitized cell may be identified 

30 as possessing inhibitory activity for a target protein or product produced by the gene to which the 
antisense sequence is complementary. 

A number of vectors useful in the above methods are described in U.S. Patent Application 
Serial Number 10/032,393, filed December 21, 2001. 

In some embodiments of the present invention, the methods for the production of stabilized 

35 RNA, as described in U.S. Patent Application Serial Number 60/343,512, can be used for the 
production of a stabilized transcript, which corresponds to a nucleic acid described herein, having 
an increased lifetime in Gram-negative organisms. Briefly, the stabilized antisense RNA may 
comprise an antisense RNA which was identified as inhibiting proliferation as described above 
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which has been engineered to contain at least one stem loop flanking each end of the antisense 
nucleic acid. In some embodiments, the at least one stem-loop structure formed at the 5' end of the 
stabilized antisense nucleic acid comprises a flush, double stranded 5' end. In some embodiments, 
one or more of the stem loops comprises a rho independent terminator. In additional embodiments, 

5 the stabilized antisense RNA lacks a ribosome binding site. In further embodiments, the stabilized 
RNA lacks sites which are cleaved by one or more RNAses, such as RNAse E or RNAse DDL In 
some embodiments, the stabilized antisense RNA may be transcribed in a cell which the activity of 
at least one enzyme involved in RNA degradation has been reduced. For example, the activity of 
an enzyme such as RNase E, RNase II, RNase HI, polynucleotide phosphorylase, and poly(A) 

10 polymerase, RNA helicase, enolase or an enzyme having similar functions may be reduced in the 
cell. 

The present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 

15 baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 

20 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 

25 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae and Yersinia pestis. For example, homologous coding nucleic acids, homologous antisense 
nucleic acids or homologous polypeptides from other pathogenic microorganisms (including nucleic 
acids homologous to the nucleic acids of SEQ ID NOs.: 6214-42397, nucleic acids homologous to 
the antisense nucleic acids of SEQ ID NOs.: 1-6213, and polypeptides homologous to the 

30 polypeptides of SEQ ID NOs.: 42398-78581) may be identified using methods such as those 
described herein. The homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be used to identify compounds which inhibit the proliferation of these 
other pathogenic microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 

35 polypeptides from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
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pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 

5 Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidennidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 

10 Yersinia pestis described herein (including the nucleic acids of SEQ ID NOs.: 6214-42397, the 
antisense nucleic acids of SEQ ID NOs: 1-6213, and the polypeptides of SEQ ID NOs.: 42398- 
78581) may be used to identify homologous coding nucleic acids, homologous antisense nucleic acids 
or homologous polypeptides required for proliferation in prokaryotes and eukaryotes. For example, 
nucleic acids or polypeptides required for the proliferation of protists, such as Plasmodium spp./ 

15 plants; animals, such as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., 
(e.g., Candida albicans), Cryptococcus neoformans, and Aspergillus jitmigatus may be identified. In 
one embodiment of the present invention, monera, specifically bacteria, including both Gram positive 
and Gram negative bacteria, are probed in search of novel gene sequences required for proliferation. 
Likewise, homologous antisense nucleic acids which may be used to inhibit growth of these organisms* 

20 or to identify antibiotics may also be identified. These embodiments are particularly important given 
the rise of drug resistant bacteria. 

The number of bacterial species that are becoming resistant to existing antibiotics is growing. 
A partial list of these microorganisms includes: Escherichia spp., such as E. coli, Enterococcus spp, 
such as E. faecalis; Pseudomonas spp., such as P. aemginosa, Clostridium spp., such as C. 

25 botulinum, Haemophilus spp., such as H. influenzae, Enterobacter spp., such as E. cloacae, Vibrio 
spp., such as V. cholera; Moraxala spp., such as M. catarrhalis; Streptococcus spp., such as S. 
pneumoniae, Neisseria spp., such as N. gonorrhoeae; Mycoplasma spp., such as Mycoplasma 
pneumoniae; Salmonella typhimurium; Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of Escherichia 

30 coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides 
fi-agilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Coiynebacterium 

35 diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 



WO 02/077183 PCT/US02/09107 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 

5 42397, the sequences complementary to the nucleic acids of SEQ ID NOs.: 6214-42397, and the 
polypeptides of SEQ ID NOs.: 42398-78581) can be used to identify homologous coding nucleic 
acids or homologous polypeptides required for proliferation from these and other organisms using 
methods such as nucleic acid hybridization and computer database analysis. Likewise, the 
antisense nucleic acids which inhibit proliferation of Escherichia coli, Staphylococcus aureus, 

10 Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

15 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 

20 Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis (including the antisense nucleic acids of SEQ ID NOs.: 1-6213 or the 
sequences complementary thereto) may also be used to identify antisense nucleic acids which 
inhibit proliferation of these and other microorganisms or cells using nucleic acid hybridization or 

25 computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 

30 Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

35 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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ureafyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ED NOs.: 6214- 
42397 and the antisense nucleic acids of SEQ ID NOs. 1-6213) are used to screen genomic libraries 
generated from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 

5 Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkliolderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 

10 Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 

15 Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae, Yersinia 
pestis and other bacterial species of interest. For example, the genomic library may be from Gram 
positive bacteria, Gram negative bacteria or other organisms including Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 

20 mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermoixdii, Candida Izrusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 

25 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 

30 Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi. Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 

35 Streptococcus pneumoniae, Sti-eptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species, 
including coagukse negative species of Staphylococcus. In some embodiments, the genomic 
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library may be from an organism other than E. colt Standard molecular biology techniques are used 
to generate genomic libraries from various cells or microorganisms. In one aspect, the libraries are 
generated and bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of the 
present invention can then be used as probes to screen the libraries for homologous sequences. 

5 For example, the libraries may be screened to identify homologous coding nucleic, acids or 

homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213, 
nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

10 consecutive nucleotides of one of SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 1- 

15 6213, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 6214-42397, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides of one of SEQ ID NOS.: 6214-42397, nucleic acids comprising nucleotide sequences 

20 which hybridize under stringent conditions to a nucleic acid complementary to one of SEQ ID 
NOS.: 6214-42397, nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOS.: 6214- 
42397. 

25 The libraries may also be screened to identify homologous nucleic coding nucleic acids or 

homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213, 
nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

30 consecutive nucleotides of one of SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID 

35 NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 6214-42397, 
nucleic acids comprising nucleic acid sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
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consecutive nucleotides of one of SEQ ID NOS.: 6214-42397, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOS.: 6214-42397 and nucleic acids comprising nucleotide sequences which hybridize 
under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
5 150, 200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ 
ID NOS.: 6214-42397. 

The homologous coding nucleic acids, homologous antisense nucleic acids or homologous 
polypeptides identified as above can then be used as targets or tools for the identification of new, 
antimicrobial compounds using methods such as those described herein. In some embodiments, the 

10 homologous coding nucleic acids, homologous antisense nucleic acids, or homologous polypeptides 
may be used to identify compounds with activity against more than one microorganism. [Placeholder] 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

15 nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 1- 
6213, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 

20 least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 6214-42397, fragments 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides thereof, and the sequences complementary thereto. Identity may be measured using, 
BLASTN version 2.0 with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI- 

25 BLAST: A New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389- 
3402 (1997). For example, the homologous polynucleotides may comprise a coding sequence 
which is a naturally occurring allelic variant of one of the coding sequences described herein. Such 
allelic variants may have a substitution, deletion or addition of one or more nucleotides when 
compared to the nucleic acids of SEQ ID NOs: 1-6213, SEQ ID NOS.: 6214-42397 or the 

30 nucleotide sequences complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 42398-78581 or to a polypeptpide 

35 whose expression is inhibited by a nucleic acid of one of SEQ ID NOs: 1-6213 or fragments 
comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof 
as determined using the FASTA version 3.0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
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parameters, BLASTX with the default parameters, or TBLASTN with the default parameters. 
(Altschul, S.F. et aL Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 

5 homologous polypeptides may be identified by searching a database to identify sequences having a . 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 
involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
proliferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, the databases are screened to identify nucleic acids 

10 with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 
inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 

15 1-6213, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 
NOS.: 6214-42397, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 6214-42397,. 
nucleic acids homologous to one of SEQ ID Nos. 1-6213, homologous to fragments comprising at 

20 least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof 
or nucleic acids homologous to the sequences complementary to any of the preceding nucleic acids. 
In other embodiments, the databases are screened to identify polypeptides having at least 99%, 
95%, at least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% 
or at least 25% amino acid sequence identity or similarity to a polypeptide involved in proliferation 

25 or a portion thereof. For example, the database may be screened to identify polypeptides 
homologous to a polypeptide comprising one of SEQ ID NOs: 42398-78581, a polypeptide whose 
expression is inhibited by a nucleic acid of one of SEQ ID NOs: 1-6213 or homologous to 
fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino 
acids of any of the preceding polypeptides. In some embodiments, the database may be screened to 

30 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 
polypeptides from cells or microorganisms other than the Escherichia coli, Staphylococcus aureus, 
Enierococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 

35 jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enierococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 

5 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis species from which they were obtained. For example the database may 
be screened to identify homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides from microorganisms such as Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus. Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 

10 Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 

15 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

20 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

IS Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis. Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma ureafyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species, 
including coagulase negative Staphylococcus . In some embodiments, the homologous coding 

30 nucleic acids, homologous antisense nucleic acids, or homologous polypeptides are from an 
organism other than E. coli. 

In another embodiment, gene expression arrays and microarrays can be employed. Gene 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 

35 expression under different conditions. Gene expression arrays are used by researchers to help 
identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5,807,522. 
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It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PCR products corresponding to ORFs from Escherichia coli, Staphylococcus aureus, 
Enter ococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
5 Acinetobacter baumarmii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkliolderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
10 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
15 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214-42397) . 10 ngs of 
each PCR product are spotted every 1.5 mm on the filter. Single stranded labeled cDNAs are 
prepared for hybridization to the array (no second strand synthesis or amplification step is done) 
and placed in contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. 
20 Quantitative analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 
signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
25 gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under different conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

Gene expression arrays may be used to analyze the total mRNA expression pattern at 
various time points after induction of an antisense nucleic acid complementary to a proliferation- 
30 required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the 50S subunit, levels of 
other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L12 gene. If the antisense is complementary to a different 50S subunit 
35 ribosomal protein mRNA (e.g. L25), a different mRNA expression pattern may result. Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 
proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
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bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
proliferation-required nucleic acid. If the mRNA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 
5 be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development. 

In cases where the source of nucleic acid deposited on the array and the source of the 
nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 
10 The present invention also contemplates additional methods for screening other 

microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 
nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
15 Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fiingonim, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enter obacter cloacae, Enterococcus faecium, Haemophilus, 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
20 catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mntans, Streptococcus pneumoniae, Streptococcus pyogenes, 
25 Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis, or a portion 
thereof, is transcribed in an antisense orientation in such a way as to alter the level or activity of a 
nucleic acid required for proliferation of an autologous or heterologous cell or microorganism. For 
example, the antisense nucleic acid may be a homologous antisense nucleic acid such as an antisense 
nucleic acid homologous to the nucleotide sequence complementary to one of SEQ ED NOs.: 6214- 
30 42397, an antisense nucleic acid comprising a nucleotide sequence homologous to one of SEQ ID 
Nos.: 1-6213, or an antisense nucleic acid comprising a nucleotide sequence complementary to a 
portion of any of the preceding nucleic acids. The cell or microorganism transcribing the homologous 
antisense nucleic acid may be used in a cell-based assay, such as those described herein, to identify 
candidate antibiotic compounds. In another embodiment, the conserved portions of nucleotide 
35 sequences identified as proliferation-required can be used to generate degenerate primers for use in the 
polymerase chain reaction (PCR). The PCR technique is well known in the art. The successful 
production of a PCR product using degenerate primers generated from the nucleotide sequences 
identified herein indicates the presence of a homologous gene sequence in the species being screened. 
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This homologous gene is then isolated, expressed, and used as a target for candidate antibiotic 
compounds. In another aspect of this embodiment, the homologous gene (for example a homologous 
coding nucleic arid) thus identified, or a portion thereof, is transcribed in an autologous cell or 
microorganism or in a heterologous cell or microorganism in an antisense orientation in such a way as 
5 to alter the level or activity of a homologous gene required for proliferation in the autologous or 
heterologous cell or microorganism. Alternatively, a homologous antisense nucleic acid may be 
transcribed in an autologous or heterologous cell or microorganism in such a way as to alter the level or 
activity of a gene product required for proliferation in the autologous or heterologous cell or 
microorganism. 

10 The nucleic acids homologous to the genes required for the proliferation of Escherichia 

coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacier baumannii, Bacillus anihracis, Bacteroides 
fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 

15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 

20 multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis or the sequences complementary thereto may be 
used to identify homologous coding nucleic acids or homologous antisense nucleic acids from cells 

25 or microorganisms other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeniginosa, Salmonella typhimurium, Acinetobacier 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

30 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

35 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis to inhibit the proliferation of cells or microorganisms other than 
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Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragtis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fangprum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 

5 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 

10 meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis by inhibiting the 
activity or reduciag the amount of the identified homologous coding nucleic acid or homologous 

15 polypeptide in the cell or microorganism other than Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baianannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

20 botulinum, Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

25 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or to identify compounds which inhibit the growth of cells or 
microorganisms other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 

30 Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, . Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus nutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis as described below. For example, the nucleic acids homologous to 

5 proliferation-required genes from Escherichia coli, Staphylococcus aureus, Enter ococcus faecalis f 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkliolderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

10 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

15 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutatis, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or the sequences complementary thereto may be used to identify 
compounds which inhibit the growth of Acinetobacter baumannii, Anaplasma marginale, 

20 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida Iwusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

25 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasids, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
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Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
5 Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Boirelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
10 Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 
15 Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
Yersinia pestis (including nucleic acids homologous to one of SEQ ID NOs.: 6214-42397) or the 
sequences complementary thereto (including nucleic acids homologous to one of SEQ ID NOs.: 1- 
6213) are used to identify proliferation-required sequences in an organism other than E. coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 
20 sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs.: 6214-42397 or portions 
thereof, such as the nucleic acids of SEQ ID NOs.: 1-6213) are transferred to vectors capable of 
function within a species other than the species from which the sequences were obtained. For 
example, the vector may be functional in Acinetobacter baumannii, Anaplasma marginale, 
25 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkliolderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Tomlopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
30 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
35 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
5 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the vector may be functional in an organism other than E. 
colL As would be appreciated by one of ordinary skill in the art, vectors may contain certain 
elements that are species specific. These elements can include promoter sequences, operator 

10 sequences, repressor genes, origins of replication, ribosomal binding sequences, termination 
sequences, and others. To use the antisense nucleic acids, one of ordinary skill in the art would 
know to use standard molecular biology techniques to isolate vectors containing the sequences of 
interest from cultured bacterial cells, isolate and purify those sequences, and subclone those 
sequences into a vector adapted for use in the species of bacteria to be screened. 

15 Vectors for a variety of other species are known in the art. For example, numerous vectors 

which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimurium, Pseudomonas 
putida, and Pseudomonas aeruginosa. J. Bacteriol 172(8):4448-55 (1990). Brunschwig and 
Darzins (Gene (1992) 1 1 1 :35-4, described a shuttle expression vector for Pseudomonas aeruginosa. 

20 Vectors useful for the production of stabilized mRNA having an increased lifetime (including 
antisense RNA) in Gram negative organisms are described in U.S. Provisional Patent Application 
Serial Number 60/343,5 12, filed December 21, 2001. Similarly many examples exist of expression 
vectors that are freely transferable among various Gram positive microorganisms. Expression 
vectors for Enterococcus faecalis may be engineered by incorporating suitable promoters into a 

25 pAK80 backbone (Israelsen, H., S. M. Madsen, A. Vrang, E. B. Hansen and E. Johansen. 1995. 
Appl. Environ. Microbiol. 61:2540-2547. A number of vectors useful for nucleic acid expression 
(including antisense nucleic acid expression) in Enterococcus faecalis, Staphylococcus areus as 
well as other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001. 

30 Following the subcloning of the antisense nucleic acids complementary to proliferation- 

required sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdoiferi, 
Burkholderia cepacia, Burkholderia fungonim, Burkholderia mallei, Campylobacter jejuni, 

35 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulimun, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 

5 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or portions thereof into a vector functional in a second cell or 
microorganism of interest (i.e. a cell or microorganism other than the one from which the identified 
nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to test for 
bacterial growth inhibition. The nucleotide sequences of the nucleic acids from Escherichia coli, 

10 Staphylococcus aureus, Enter ococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimuriuni, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Coiynebacterium 

15 diptheriae, Enterobacter cloacae, Enter vcocctts faecium, Haemophilus influenzae, Helicobacter 
pylon, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 

20 Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Sfreptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis that, when transcribed, inhibit growth of the second 
cell or microorganism are compared to the known genomic sequence of the second cell or 
microorganism to identify the homologous gene from the second organism. If the homologous 

25 sequence from the second cell or microorganism is not known, it may be identified and isolated by 
hybridization to the proliferation-required Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fi-agilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 

30 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botidinum, Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

35 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
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cholerae or Yersinia pestis sequence of interest or by amplification using PCR primers based on the 
proliferation-required nucleotide sequence of interest as described above. In this way, sequences 
which may be required for the proliferation of the second cell or microorganism may be identified. 
For example, the second microorganism may be Acinetobacter baumannii, Anaplasma marginale, 
5 Aspergillus fumigates, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fimgorum, BurJdiolderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella midtocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
25 embodiments of the present invention, the second microorganism is an organism other than E. coli. 

The homologous nucleic acid sequences from the second cell or microorganism which are 
identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an antisense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Escherichia coli, Staphylococcus aureus, Enterococcus 
30 faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis genes required for proliferation may thus be employed to determine 
5 whether the identified nucleotide sequences from a second cell or microorganism inhibit the 
proliferation of the second cell or microorganism. For example, the second microorganism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
10 glabrata (also called Torulopsis glabrata), Candida iropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
15 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberadosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
20 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
25 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism may be an organism other than E. 
coli. 

30 Antisense nucleic acids required for the proliferation of microorganisms other than 

Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 

35 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
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tuberculosis, Mycoplasma genitaliwn, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 

5 Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis or the genes 
corresponding thereto, may also be hybridized to a microarray containing the Escherichia coli, 
Staphylococcus aureus, Enter ococcus faecalis, Klebsiella pneumoniae, Pseudomonas aei-uginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkliolderia fungorum, 

10 Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
dipiheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberctdosis, Mycoplasma 

15 genitaliwn, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 

20 42397) to gauge the homology between the Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Boirelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

25 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberctdosis, Mycoplasma genitaliwn, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

30 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis sequences and the proliferation-required nucleic acids from other cells 
or microorganisms. For example, the proliferation-required nucleic acid may be from 

35 Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
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guilliermondii, Candida knisei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfiingens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
5 faecalis, Enterococcus faecium, Escherichia coli } Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
10 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimuriurn, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
15 pneumoniae, Streptococcus mutam, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the proliferation-required nucleotide sequences from, 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
20 Pseudomonas aeruginosa, Salmonella typhimuriurn, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Bonelia burgdorferi, Burkholderia cepacia, 
Burkholderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
25 influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
30 haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis or homologous 
nucleic acids are used to identify proliferation-required sequences in an organism other than E. coli. 
In some embodiments of the present invention, the proliferation-required sequences may be from an 
organism other than E. coli. The proliferation-required nucleic acids from a cell or microorganism 
35 other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimuriurn, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Bonelia burgdorferi, Burkholderia cepacia, 
Burkholderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
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Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
5 tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidennidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis may be 
10 hybridized to the array under a variety of conditions which permit hybridization to occur when the 
probe has different levels of homology to the nucleotide sequence on the microarray. This would 
provide an indication of homology across the cells or microorganisms as well as clues to other 
possible essential genes in these cells or microorganisms. 

In some embodiments of the present invention, the essential gene products described herein 
15 are used in methods of identifying a target on which a compound that inhibits cellular proliferation 
acts. Such methods are described in the U.S. Patent Application entitled METHODS FOR 
IDENTIFYING THE TARGET OF A COMPOUND WHICH INHIBITS CELLULAR 
PROLIFERATION, filed February 8, 2002. As employed herein, some embodiments of methods 
used to identify a target on which a compound that inhibits cellular proliferation acts utilize 
20 collections or cultures of strains comprising strains which either overexpress a different gene 
product which is required for cellular proliferation (such as the gene products described herein) or 
underexpress a different gene product (such as the. gene products described herein) which is 
required for cellular proliferation (i.e. at least some of the strains in the culture overexpress or 
underexpress a gene product required for cellular proliferation). In some embodiments, the present 
25 invention uses collections or cultures of strains comprising both strains which overexpress gene 
products required for cellular proliferation and strains which underexpress the same gene products 
required for cellular proliferation. Preferably, each of the strains present in the culture or collection 
either overexpresses or underexpresses a different gene product which is required for cellular 
proliferation (i.e. all of the strains in the culture overexpress or underexpress a gene product 
30 required for cellular proliferation). However, in some embodiments, the culture or collection may 
include one or more strains which do not overexpress or underexpress a gene product which is 
required for proliferation. The gene product which is overexpressed or underexpressed in each 
strain may be any gene product which is required for cellular proliferation, including a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
35 selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
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antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

As used herein the term "culture" refers to a plurality of strains growing in a single aliquot 
of a liquid growth medium and the term "collection" refers to a plurality of strains each of which is 
5 growing in a separate aliquot of liquid growth medium or a different location on a solid growth 
medium. 

In some embodiments, if desired, one or more of the strains in the culture or collection of 
strains may overexpress or underexpress more than one gene product described herein which is 
required for cellular proliferation. In this embodiment, the gene products which are overexpressed 

10 or underexpressed in one or more of the strains may be functionally related or functionally 
unrelated. This may facilitate the identification of compounds when two or more gene products 
share similar functions in the cell or where the cell has multiple biochemical pathways which lead 
to a particular end product. 

Alternatively, if the gene product described herein to be overexpressed or underexpressed is 

1 5 encoded by a gene which is part of an operon containing a plurality of genes, the desired gene may 
be overexpressed or underexpressed while the remaining genes in the operon are expressed at levels 
where they do not impact the ability of the cell to grow in the presence of a particular compound. 
For example, the desired gene may be placed under the control of a regulatable promoter, a 
transcriptional terminator may be placed 3' of the desired gene and a promoter, preferably a 

20 constitutive promoter, may be placed 3' of the transcriptional terminator and 5' of the remaining 
genes in the operon. 

In some embodiments, the culture or collection of strains may comprise a strain which 
overexpresses or underexpresses a gene product whose activity or level is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213. 

25 In some embodiments, the culture or collection of strains may comprise strains which in aggregate 
overexpress or underexpress at least two gene products whose activity or level is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, at least 10 gene products 
whose activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOS.: 1-6213, at least 20 gene products whose activity or level is inhibited by a nucleic acid 

30 selected from the group consisting of SEQ ID NOS.: 1-6213, at least 30 gene products whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 
1-6213, at least 50 gene products whose activity or level is inhibited by a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 1-6213, at least 100 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, at least 300 

35 gene products whose activity or level is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOS.: 1-6213 or more than 300 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
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product whose activity or level is inhibited by a nucleic acid selected from the group consisting ot 
SEQ ID NOs. 1-6213. Alternatively, if desired, one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product whose activity or 
level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOs. 1 -62 1 3 . 
5 In other embodiments, the culture or collection of strains may comprise a strain which 

overexpresses or underexpresses a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397. In some embodiments, 
the culture or collection of strains may comprise strains which in aggregate overexpress or 
underexpress at least two gene products encoded by a nucleic acid comprising a nucleotide 
10 sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, at least 10 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, at least 20 gene products encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, 
at least 30 gene products encoded by a nucleic acid comprising a nucleotide sequence selected from 
15 the group consisting of SEQ ID NOs.: 6214-42397, at least 50 gene products encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, at least 100 gene products encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, at least 300 gene products 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
20 SEQ ID NOs.: 6214-42397 or more than 300 gene products encoded by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
product encoded by a nucleic acid selected from the group consisting of SEQ ID NOs. 6214-42397. 
Alternatively, if desired, one or more strains in the culture or collection of strains may overexpress 
25 or underexpress more than one gene product encoded by a nucleic acid selected from the group 
consisting of SEQ ID NOs. 6214-42397. 

In some embodiments the culture or collection of strains comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 is overexpressed or underexpressed. In some embodiments, the culture or collection 
30 of strains may comprise strains which in aggregate overexpress or underexpress at least two gene 
products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 10 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 20 gene products comprising an amino acid 
sequence selected fiom the group consisting of SEQ ID NOs.: 42938-78581, at least 30 gene 
35 products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 50 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 100 gene products comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581, at least 300 gene 
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products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 or more than 300 gene products comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581, wherein each strain in the culture or collection of 
strains overexpresses or underexpresses a single gene product selected from the group consisting of 
5 SEQ ID NOs. 42938-78581. Alternatively, if desired one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product selected from the 
group consisting of SEQ ID NOs. 42938-78581. 

In other embodiments, the culture or collection of strains comprises a strain in which at 
least one of the gene products encoded by a homologous coding nucleic acid as defined above is 
10 overexpressed or underexpressed. In some embodiments, the culture or collection of strains may 
comprise strains which in aggregate overexpress or underexpress at least 2, at least 10, at least 20, 
at least 30, at least 50, at least 100, at least 300 or more than 300 gene products encoded by a 
homologous coding nucleic acid as defined above. If desired the culture or collection of strains 
may comprise one or more strains which overexpress or underexpress more than one gene product 
15 encoded by a homologous coding nucleic acid. In further embodiments, the culture or collection of 
strains comprises a strain in which at least one, at least 10, at least 20, at least 30, at least 50, at least 
100, at least 300 or more than 300 homologous polypeptides as defined above is overexpressed or 
underexpressed. If desired the culture or collection of strains may comprise one or more strains 
which overexpress or underexpress more than one homologous polypeptide. 
20 For example, in some embodiments, the culture or collection of strains comprises a strain in 

which at least one gene product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a gene product whose expression is inhibited by an antisense nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
25 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
30 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
35 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product. In some 
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embodiments, the culture or collection of strains may comprise strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
15 SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed 
20 or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
25 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
30 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
35 nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213. 
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In further embodiments, the culture or collection of strains comprises a strain in wmcn at 
least one gene product encoded by a nucleic acid comprising a nucleotide sequence selected from 
the group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a 
5 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic 
acid comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 
of SEQ ED NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 
10 wherein each strain overexpresses or underexpresses one gene product. In some embodiments, the 
culture or collection of strains comprises a strain or a group of strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 
15 identity as determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 
20 of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 
wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
25 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
30 group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions. 

In additional embodiments, the culture or collection of strains comprises a strain in which 
at least one gene product comprising a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 to 
a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide 
35 whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 42938-785S1 is overexpressed or underexpressed, wherein each strain overexpresses or 
underexpresses one gene product. In some embodiments, the culture or collection of strains 
comprises a strain or a group of strains in which in aggregate at least 2, at least 10, at least 20, at 
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least 30, at least 50, at least 100, at least 300, or more than 300 gene products comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be complemented 
5 by a polypeptide selected from the group consisting of SEQ ID NOs: 42938-78581 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one polypeptide selected from the group consisting of a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
10 polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 42938-78581. 

The methods of the present invention may be used to identify the targets of compounds 
which inhibit the proliferation of any desired cell or organism. In some embodiments, these 

15 methods are employed to identify the targets of compounds which inhibit the proliferation of 
bacteria, fungi, or protozoans. In further embodiments, these methods are employed to identify the 
targets of compounds which inhibit the growth of an organism selected from the group consisting of 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

20 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Jcrusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

25 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pas teu fella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

35 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 
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Overexpression may be obtained using a variety of techniques familiar to those skilled in 
the art. For example, overexpression may be obtained by operably linking a gene encoding a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, or a gene 
product comprising a homologous polypeptide to a promoter which transcribes a higher level of 
10 mRNA encoding or comprising the gene product than does a wild type cell. 

A variety of promoters may be used to overexpress the gene product described herein, 
including a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
15 SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited 
by a homologous antisense nucleic acid, a gene product encoded by a homologous coding nucleic 
acid, and a gene product comprising a homologous polypeptide. The promoters used to overexpress 
the gene product may be relatively strong promoters, promoters which possess a moderate level of 
20 activity, or relatively weak promoters and may be either constitutive or regulatable promoters. In 
some embodiments, several strains, each of which overexpresses the gene product to a different 
extent, may be used in order to optimize the degree of overexpression of the gene product. 

In some embodiments, each of the gene products required for proliferation may be placed 
under the control of several different promoters of varying strengths to create several different 
25 strains which express the gene product at varying levels. The level of expression of the gene 
product in each of the strains is compared to that in wild type cells in order to identify a promoter 
which provides a desired level of expression relative to wild type cells (i.e. a desired level of 
overexpression or underexpression). The strain having the desired level of expression is then 
included in a culture or collection of strains to be contacted with a test compound as discussed 
30 below. Examples of suites of regulatable promoters having varying strengths that are useful for the 
expression of gene products at varying levels are described in U.S. Patent Application Serial 
Number 10/032,393, filed on December 21, 2002. 

The promoter is selected to be active in the type of cell in which the gene product is to be 
expressed. For example, for overexpression of the gene product in mammalian cells, the gene 
35 encoding the gene product may be operably linked to promoters such as the SV40 promoter, the 
metallothionine promoter, the MMTV promoter, the RSV promoter, the tetP promoter, the 
adenovirus major late promoter or other promoters known to those skilled in the art. In yeast, the 
gene encoding the gene product may be operably linked to promoters such as the CYC1, ADHI, 
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ADHII, GAL1, GAL10, PH05, PGK or other promoters used in the art. Similarly, in bacteria, me 
gene encoding the gene product may be operably linked to the , SP6, T3, trc promoter, lac 
promoter, temperature regulated lambda promoters, the Bacillus aprE and nprE promoters (U.S. 
Patent No. 5,387,521), the bacteriophage lambda P L and P R promoters (Renaut, et al, (1981) Gene 
5 15: 81) the trp promoter (Russell, et al., (1982) Gene 20: 23), the tac promoter (de Boer et al., 

(1983) Proc. NatL Acad. Sci. USA 80: 21), B. subtilis alkaline protease promoter (Stahl et al, 

(1984) J. Bacteriol. 158, 411-418) alpha amylase promoter of "A subtilis (Yang et al., (1983) 
Nucleic Acids Res. 11, 237-249) or B. amyloliquefaciens (Tarkinen, et al, (1983) J. Biol. Chem. 
258, 1007-1013), the neutral protease promoter from B. subtilis (Yang et al, (1984) J. Bacteriol. 

10 160, 15-21), T7 RNA polymerase promoter (Studier and Moffatt (1986) J Mol Biol. 189(1):113- 
30), B. subtilis xyl promoter or mutant tetR promoter active in bacilli (Geissendorfer & Hillen 
(1990) Appl. Microbiol. Biotechnol. 33:657-663), Staphylococcal enterotoxin D promoter (Zhang 
and Stewart (2000) J. Bacteriol. 182(8):2321-5), cap8 operon promoter from Staphylococcus aureus 
(Ouyang et al., (1999) J. Bacteriol. 181(8):2492-500), the lactococcal nisA promoter (Eichenbaum 

15 (1998) Appl Environ Microbiol. 64(8):2763-9), promoters from in Acholeplasma laidlawii (Jarhede 
et al., (1995) Microbiology 141 ( Pt 9):2071-9), porA promoter of Neisseria meningitidis (Sawaya 
et al., (1999) Gene 233:49-57), the fbpA promoter of Neisseria gonorrhoeae (Forng et al., (1997) J. 
Bacteriol. 179:3047-3052), Corynebacterium diphtheriae toxin gene promoter (Schmitt and Holmes 
(1994) J. Bacteriol. 176(4): 1141-9), the hasA operon promoter from Group A Streptococci (Alberti 

20 et al., (1998) Mol Microbiol 28(2):343-53), the rpoS promoter of Pseudomonas putida (Kojic and 
Venturi (2001) J. Bacteriol. 183:3712-3720), the Acinetobacter baumannii phosphate regulated ppk 
gene promoter (Gavigan et al., Microbiology 145:2931-7 (1999)); the Acinetobacter baumannii 
adhCl promoter which is induced under iron limitation and repressed when the cells are cultured in 
the presence of free inorganic iron (Echenique et al., Microbiology 147:2805-15 (2001)); XYizflaB 

25 promoter of pGK12 active in Borrelia burgdorferi (Sartakova et al., Proc Natl Acad Sci USA. 
97(9):4850-5 (2000)); the use of Ptrc promoter results in strong inducer-dependent expression in 
Burkholderia spp (Santos et al., FEMS Microbiol Lett 195(l):91-6 (2001)); the iron regulated sodA 
promoter of Bordetella pertussis (Graeff-Wohlleben et al., J Bacteriol 179(7):2 194-201 (1997)); 
UV-inducible ben and uviAB promoters in Clostrdia spp (Gamier and Cole Mol Microbiol 

30 2(5):607-14 (1988)); the heat-inducible clpB promoter of Campylobacter jejuni (Thies et al, Gene 
230(l):61-7 (1999)); promoters carrying bacteriophage CI operator sites in Klebsiella pneumoniae 
(Schoefield et al, J Bacteriol 183(23):6947-50 (2001)); the Proteus mirabilis ureR promoter (Poore 
et al., J Bacteriol 183(15):4526-35 (2001)); and the heat-inducible gi'oESL promoter in Listeria 
monocytogenes, and the EPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 

35 365 (1997). In another embodiment, which may be useful in Staphylococcus aureus, the promoter 
is a novel inducible promoter system, XylT5, comprising a modified T5 promoter fused to the xylO 
operator from the xylA promoter of Staphylococcus aureus. This promoter is described in U.S. 
Patent Application Serial Number 10/032,393. In another embodiment the promoter may be a two- 
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component inducible promoter system in which the T7 RNA polymerase gene is mtegratea wine 
chromosome and is regulated by focUV5/ lacO (Brunschwig,.E. and Darzins, A. 1992. Gene 
1 1 1:35-41, and a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, is fused with a 
lacO operator. In another embodiment the promoter may be the promoters from the plasmids 
5 pEPEF3 or pEPEF14, which harbor xylose inducible promoters functional in E. faecalis, described 
in U.S. Patent Application Serial No. 10/032,393. Other promoters which may be used are familiar 
to those skilled in the art. In fungi, the gene encoding the gene product may be operably linked to 
the CaACTl promoter (Morschhauser, Mol. Gen. Genet. 257: 412-420 (1998), or other promoters 
familiar to those skilled in the art. It will appreciated that other combinations of organisms and 
10 promoters may also be used in the present invention. 

In some embodiments, overexpression may be achieved by using homologous 
recombination to replace the natural promoter which drives expression of the proliferation-required 
genes described herein with a regulatable promoter. For example, the methods described in U.S. 
Patent Application 09/948,993 may be used to place the gene required for proliferation under the 
15 control of a regulatable promoter. Examples of gene products, which are encoded by genes that can 
be overexpressed by regulatable promoters introduced by such promoter replacement methods 
include a gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
20 6214-42397, a gene product comprising an amino acid sequence selected from the group consisting 
of SEQ ID NOs.: 42398-7858 1, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Briefly, in some embodiments of these methods in which natural promoters are replaced by 
25 regulatable promoters, the cells may be haploid, such as bacterial cells. Regulatable promoters that 
are useful for promoter replacement in bacterial cells include, but are not limited to, the promoters 
described in U.S. Patent Application Serial Number 10/032,393 filed December 21, 2001. A linear 
promoter replacement cassette comprising a regulatable promoter flanked by nucleotide sequences 
having homology to the natural promoter is introduced into the cell. In some embodiments, the 
30 cassette also comprises a nucleotide sequence encoding a selectable marker or a marker whose 
expression is readily identified. The cassette may be a double stranded nucleic acid or a single 
stranded nucleic acid as described in U.S. Patent Application Serial Number 09/948,993. Upon 
homologous recombination, the natural promoter is replaced with the regulatable promoter, leaving 
the gene required for proliferation under the control of the regulatable promoter. Strains in which 
35 the gene required for proliferation is under control of the regulatable promoter are grown under 
conditions in which the regulatable promoter provides a level of the proliferation-required gene 
product which is above the level in a wild type cell. For example, the strains may be grown in the 
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presence of an inducer which induces expression from the regulatable promoter, or under conMToils 
in which the action of a repressor on the regulatable promoter is reduced or eliminated. 

Alternatively, rather than replacing the native promoters of each of the genes encoding a 
proliferation-required gene product described herein with a single desired replacement promoter, a 

5 plurality of replacement promoters which provide desired expression levels for the gene products to 
be overexpressed or underexpressed are used. The method is performed as described above except 
that rather than using a single labeled primer complementary to a nucleotide sequence within the 
single replacement promoter, a plurality of labeled primers complementary to suitable nucleotide 
sequences in the plurality of replacement promoters are used. 

10 Alternatively, in embodiments in which the level or activity of proliferation-required gene 

products described herein is reduced by transcribing an antisense nucleic acid complementary to at 
least a portion of the genes encoding such gene products, the strains may be designed such that the 
length of the nucleotide sequence encoding the antisense nucleic acid is different for each gene. 
Amplification reactions are performed as described above using primers at each end of the gene 

15 encoding the antisense nucleic acid such that the amplification product corresponding to each gene 
has a unique length or a dye which allows it to be distinguished from other amplification products 
of the same length. Alternatively, the lengths of the nucleotide sequences encoding the antisense 
nucleic acids may not be unique for each gene, but the primers used in the amplification reaction 
may be selected such that the length of the amplification product corresponding to each gene is 

20 unique. 

In another embodiment, the native promoters may be replaced with promoters which 
include therein or adjacent thereto a unique nucleotide sequence which is distinct from that present 
in the other replacement promoters in the strains in the culture or collection of strains. In this 
embodiment, each promoter includes or has adjacent thereto a unique "tag" which may be used to 

25 identify strains which proliferate more rapidly or more slowly in the culture or collection of strains. 
The tag may be detected using hybridization based methods or amplification based methods, 
including the amplification method which generates amplification products having a unique size for 
each proliferation required gene described above. 

Alternatively, the native promoter which directs the transcription of the proliferation- 

30 required genes described herein may rendered regulatable by inserting a regulatory element into the 
chromosome of the cell via homologous recombination such that the regulatory element regulates 
the level of transcription from the promoter. Examples of gene products, which are encoded by 
genes that have promoters which can be rendered regulatable by regulatory elements inserted by 
such methods include a gene product whose activity or level is inhibited by a nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a 
gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ED NOs.: 42398-78581, a gene product whose activity or 
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level is inhibited by a homologous antisense nucleic acid, a gene product encoded by a homologous 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 

A variety of regulatory elements may be used to regulate the expression of essential gene 
products described herein. The regulatory element may be an operator which is recognized by a 
5 repressor (e.g. lac, tet, araBAD repressors) or a nucleotide sequence which is recognized by a 
transcriptional activator. In some embodiments, the regulatory element may be a transcriptional 
terminator, a nucleotide sequence which introduces a bend in the DNA or an upstream activating 
sequence. A linear regulatory element insertion cassette comprising a regulatory element flanked 
by nucleotide sequences having homology to the natural promoter is introduced into the cell. In 
10 some embodiments, the cassette also comprises a nucleotide sequence encoding a selectable marker 
or a marker whose expression is readily identified. The cassette may be a double stranded nucleic 
acid or a single stranded nucleic acid as described in U.S. Patent Application Serial Number 
09/948,993. Upon homologous recombination, the regulatory element is inserted into the 
chromosome, leaving the gene required for proliferation under the control of the regulatory 
15 element Strains in which the gene required for proliferation is under control of the regulatory 
element are grown under conditions in which the regulatable promoter provides a level of the 
proliferation-required gene product which is above the level in a wild type cell. For example, the 
strains may be grown in the presence of an inducer which induces expression from the promoter, or 
under conditions in which the action of a repressor on the promoter is reduced or eliminated. It will 
20 be appreciated that the amplification method which generates amplification products having a 
unique size for each proliferation required gene may be used to detect strains which are 
overrepresented or underrepresented in the culture or collection of strains. For example, if desired, 
primers complementary to a nucleotide sequence within the regulatory element may be used in the 
amplification reaction. 

25 The promoter replacement cassette or regulatory element insertion cassette may be a double 

stranded nucleic acid, such as an amplicon generated through PCR or other amplification methods, 
or a single stranded nucleic acid, such as an oligonucleotide. For example, single stranded nucleic 
acids may be introduced into the chromosome using the methods described in Ellis et al., PNAS 98: 
6742-6746, 2001. 

30 In some embodiments, the cell into which the promoter replacement cassette or regulatory 

element insertion cassette is introduced has an enhanced frequency of recombination. For example, 
the cells may lack or have a reduced level or activity of one or more exonucleases which would 
ordinarily degrade the DNA to be inserted into the chromosome. In further embodiments, the cells 
may both lack or have reduced levels of exonucleases and express or overexpress proteins involved 

35 in mediating homologous recombination. For example, if the methods are performed in 
Escherichia coli or other enteric prokaryotes, cells in which the activity of exonuclease V of the 
RecBCD recombination pathway, which degrades linear nucleic acids, has been reduced or 
eliminated, such as recB, recC, or recD mutants may be used. In some embodiments, the cells have 
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mutations in more than one of the recB, recC, and recD genes which enhance the frequency of 
homologous recombination. For example the cells may have mutations in both the recB and recC 
genes. 

The promoter replacement or regulatory element insertion methods may also be performed 
5 in Escherichia coli cells in which the activity of the RecET recombinase system of the Rac 
prophage has been activated, such as cells which carry an sbcA mutation. The RecE gene of the rac 
prophage encodes ExoVffl a 5'-3' exonuclease, while the RecT gene of the Rac prophage encodes a 
single stranded DNA binding protein which facilitates renaturation and D4oop formation. Thus, 
the gene products of the RecE and RecT genes or proteins with analogous functions facilitate 
10 homologous recombination. The RecE and RecT genes lie in the same operon but are normally not 
expressed. However, sbcA mutants activate the expression the RecE and RecT genes. In some 
embodiments, the methods may be performed in cells which carry mutations in the recB and recC 
genes as well as the sbcA mutation. The RecE and RecT gene may be constitutively or 
conditionally expressed. For example, the methods may be performed in E. coli strain JC8679, 
1 5 which carries the sbc A23 , recB2 1 and recC22 mutations. 

In some embodiments, the methods may be performed in Escherichia coli cells in which 
recombination via the RecF pathway has been enhanced, such as cells which carry an sbcB 
mutation. 

It will be appreciated that the RecE and RecT gene products, or proteins with analogous 

20 functions may be conditionally or constitutively expressed in prokaryotic organisms other than E. 
coll In some embodiments, these proteins may be conditionally or constitutively expressed in 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fwnigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parqpsilosis, Candida 
girilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobatylicum, 
Clostridium bolulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterhim diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

35 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
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Staphylococcus aureus* Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parakaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 
5 plasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
organism in which they are to be expressed. Similarly, in some embodiments, the organism may 
contain mutations analogous to the recB, recC, recD, sbcA or sbcB mutations which enhance the 
frequency of homologous recombination. 
10 In further embodiments, the promoter replacement or regulatory element insertion methods 

may be conducted in cells which utilize the Red system of bacteriophage lambda (X) or analogous 
systems from other phages to enhance the frequency of homologous recombination. The Red 
system contains three genes, (y, P and exo whose products are the Gam, Bet and Exo proteins (see 
Ellis et al. PNAS 98:6742-6746, 2001. The Gam protein inhibits the RecBCD exonuclease V, thus 
15 permitting Beta and Exo to gain access to the ends of the DNA to be integrated and facilitating 
homologous recombination. The Beta protein is a single stranded DNA binding protein that 
promotes the annealing of a single stranded nucleic acid to a complementary single stranded nucleic 
acid and mediates strand exchange. The Exo protein is a double-stranded DNA dependent 5 '-3' 
exonuclease that leaves 3' overhangs that can act as substrates for recombination. Thus, 
20 constitutive or conditional expression of the X Red proteins or proteins having analogous functions 
facilitates homologous recombination. 

It will be appreciated that the X Beta, Gam and Exo proteins, or proteins with analagous 
functions may be expressed constitutively or conditionally in prokaryotic organisms other than E. 
coli. In some embodiments, these proteins may be conditionally or constitutively expressed in 
25 Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kejyr (also called Candida pseudotropicalis\ Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma eapsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
35 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
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Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas " ^mgde^amoimir m^on, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
5 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio par ahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 
plasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
10 organism in which they are to be expressed. 

In some embodiments, the cells may have an increased frequency of homologous 
recombination as a result of more than one of the aforementioned characteristics. In some 
embodiments, the enhanced frequency of recombination may be a conditional characteristic of the 
cells which depends on the culture conditions in which the cells are grown. For example, in some 
15 embodiments, expression of the X Red Gam, Exo, and Beta proteins or recE and recT proteins may 
be regulated. Thus, the cells may have an increased frequency of homologous recombination as a 
result of any combination of the aforementioned characteristics. For example, in some 
embodiments, the cell may carry the sbcA and recBC mutations. 

In some embodiments, a linear double stranded DNA to be inserted into the chromosome of 
20 the organism is introduced into an organism constitutively or conditionally expressing the recE and 
recT or the X Beta, Gam and Exo proteins or proteins with analogous functions as described above. 
In some embodiments, the organism may be Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigptus, Bacillus anthracis, Bacteroides fragilis, Bdrdetella pertussis, Borrelia 
burgdorferi, Burkkolderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
25 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetdrutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immtis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
30 cloacae, Enterococcus faecalis, Enterococcus faecinm, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
35 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Slugella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
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Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus hdethoTyticus, SireptdWCcGs 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
5 embodiments, the double stranded DNA may be introduced into an organism having the recBC and 
sbcA mutations or analogous mutations. 

In other embodiments, a single stranded DNA to be inserted into the chromosome of the 
organism is introduced into an organism expressing the X Beta protein or a protein with an 
analogous function. In some embodiments the single stranded DNA is introduced into an organism 
10 expressing both the X Beta and Gam proteins or proteins with analogous functions. In further 
embodiments, the single stranded DNA is introduced into an organism expressing the X Beta, Gam 
and Exo proteins or proteins with analogous functions. The X proteins or analogous proteins may 
be expressed constitutively or conditionally. In some embodiments, the organism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
15 Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burldiolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida husei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
20 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
25 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
30 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 
35 In some embodiments, the linear nucleic acid may be introduced into the chromosome of a 

first organism which has an enhanced frequency of homologous recombination and then transferred 
to a second organism which is less amenable to direct application of the present methods. For 
example, the linear nucleic acid may be introduced into the chromosome of E. coli and transferred 
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into a second organism via conjugation or transduction. After introduction into the second 
organism, the nucleic acid is inserted into the chromosome of the second organism via homologous 
recombination, thereby effectively transferring the regulatory element from the chromosome of the 
first organism into the corresponding location in the chromosome of the second organism. 
5 In other embodiments, the cells may be diploid cells, such as fungal cells. In some 

embodiments, one copy of the gene encoding the proliferation-required gene product may be 
disrupted, rendering it inactive, in further embodiments, one copy of the gene encoding the 
proliferation-required gene product may be disrupted and the other copy of the gene encoding the 
proliferation-required gene product may be placed under the control of a regulatable promoter. 

10 Such strains may be generated by disrupting the first copy of the gene encoding the proliferation- 
required gene product by homologous recombination using a disruption cassette comprising a 
nucleotide sequence encoding an expressible dominant selectable marker flanked on each side by 
nucleic acids homologous to the target sequence to be disrupted. The second copy of the gene 
encoding the proliferation-required gene product may be placed under the control of a regulatable 

15 promoter by homologous recombination using a promoter replacement cassette comprising a 
regulatable promoter flanked on each side by nucleic acids homologous to the natural promoter for 
the proliferation-required gene. The promoter replacement cassette may also include a nucleotide 
sequence encoding a selectable marker located 5' of the regulatable promoter but between the 
nucleic acids homologous to the natural promoter. 

20 In other embodiments, overexpression may be achieved by operably linking a proliferation- 

required gene product described herein to a desired promoter in a vector. The vector may be a 
vector which replicates extrachromosomally or a vector which integrates into the chromosome. For 
example, if the vector is to be used in bacterial cells, the vector may be a pBR322 based vector or a 
bacteriophage based vector such as PI or lambda. If the vector is to be used in Saccharomyces 

IS cerevisae, it may be a vector based on the 2 micron circle or a vector incorporating a yeast 
chromosomal origin of replication. If the vector is to be used in mammalian cells, it may be a 
retroviral vector, SV40 based vector, a vector based on bovine papilloma virus, a vector based on 
adenovirus, or a vector based on adeno-associated virus. If the vector is to be used in Candida 
albicans it may be a vector comprising a promoter selected from the group consisting of the 

30 CaPCKl, MET25, MAL2, PH05, GAL1,10, STE2 or STE3 promoters. In some embodiments, the 
vectors described in the following publications may be used: CIplO, an efficient and convenient 
integrating vector for Candida albicans. Murad et al., Yeast 16(4):325-7 (2000); Transforming 
vector pCPW7, Kvaal et al., : Infect Immun 67(12):6652-62 (1999); Transforming vector 
pCWOP16, Kvaal et al., : Infect Immun 65(ll):4668-75 (1997); double-ARS vector, pRMl, to be 

35 used for direct cloning in Ca by complementation of the histidine auxotrophy of strain CA9, Pla et 
al. Gene 165(1): 11 5-20 (1995); pMK16, that was developed for the transformation of C. albicans 
and carries an ADE2 gene marker and a Candida autonomously replicating sequence (CARS) 
element promoting autonomous replication (cited in Sanglard and Fiechter Yeast 8(12): 1065-75 
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(1992); A plasmid vector (denoted pRC2312) was constructed, which replicates autonomously in 
Escherichia coli, Saccharomyces cerevisiae and Candida albicans. It contains LEU2, URA3 and an 
autonomously replicating sequence (ARS) from C albicans, Cannon et al., Mol Gen Genet 235(2- 
3):453-7 (1992); Expression vector (CIplO-MAL2p) for use in Candida albicans has been 
5 constructed in which a gene of interest can be placed under the control of the CaMAL2 maltase 
promoter and stably integrated at the CaRPIO locus (Backen et al., Yeast 16(12):1 121-9 (2000)); 
(Volker, R. S., A. Sonneborn, C. E. Leuker, and J. F. Ernst. 1997. Efglp, an essential regulator of 
morphogenesis of the human pathogen Candida albicans, is a member of a conserved class of 
bHLH proteins regulating morphogenetic processes in fungi. EMBO 16:1982-1991.); and a C 

10 albicans transformation vector containing the C. albicans URA3 gene, a Candida ARS sequence, 
and a portion of the Saccharomyces cerevisiae 2 microns circle containing the replication origin 
was constructed. Goshorn et al., Infect Immun 60(3):876-84 (1992). A variety of other vectors 
suitable for use in foregoing organisms or in any other organism in which the present invention is to 
be practiced are familiar to those skilled in the art. 

15 Underexpression of a proliferation-required gene product described herein may be obtained 

in a variety of ways. For example, in one embodiment underexpression of the proliferation- 
required gene product may be achieved by providing an agent, such as an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, an 
antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 

20 or 500 consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a nucleic acid complementary to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, a nucleic acid complementary to 
a nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ ID 

25 NOs.: 6214-42397, a nucleic acid complementary to a nucleic acid which encodes a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581, a nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 
35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a homologous antisense nucleic acid, an antisense 

30 nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a homologous nucleic acid, a nucleic acid complementary to a 
homologous coding nucleic acid, a nucleic acid complementary to at least 10, 15, 20, 25, 30, 35, 40, 
50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of a homologous coding nucleic acid, 
a nucleic acid complementary to a nucleic acid which encodes a homologous polypeptide, or a 

35 nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, or 150 consecutive amino acids of a homologous polypeptide, which reduces the level or 
activity of the gene product within the cell. In one embodiment, the agent may comprise an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
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ID NOs.: 1-6213 which is complementary to a nucleic acid encoding the proliferation-required gene 
product or complementary to a portion of a nucleic acid encoding the proliferation-required gene 
product. 

In one example of antisense-inhibition-based underexpression, a nucleic acid which 
5 encodes the antisense nucleic acid may be operably linked to a regulatable promoter. When grown 
under appropriate conditions, such as media containing an inducer of transcription or an agent 
which alleviates repression of transcription, the antisense nucleic acid is expressed in the cell, 
thereby reducing the level or activity of the gene product within the cell. In some embodiments, the 
concentration of the inducer of transcription or the agent which alleviates repression of transcription 
10 may be varied to provide optimal results. Such methods have been described previously herein and 
in U.S. Patent Application Serial Number 09/815,242, U.S. Patent Application Serial Number 
09/492,709, U.S. Patent Application Serial Number 09/711,164, or U.S. Patent Application Serial 
Number 09/741,669. 

Alternatively, underexpression of a proliferation-required gene product described herein 

15 may be achieved by constructing strains in which the expression of the gene product is under the 
control of a constitutive or regulatable promoter using methods such as those described above with 
respect to methods in which the gene product is overexpressed. To provide cells which 
underexpress the gene product, the cells are grown under conditions in which the gene product is 
expressed at a level lower than that of a wild type cell. For example, the cells may be grown under 

20 conditions in which a repressor reduces the level of transcription from the regulatable promoter. 

In other embodiments, underexpression may be achieved by operably linking the gene 
required for proliferation to a desired promoter in a vector as described above with respect to 
embodiments in which gene products required for proliferation are overexpressed. In some 
embodiments, the vector may be present in cells in which the chromosomal copy or copies of the 

25 gene has been disrupted. 

Examples of gene products, which are encoded by genes that can be underexpressed using 
methods such as those described above with respect to methods in which the gene product is 
overexpressed include a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 

30 gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or 
level is inhibited by a homologous antisense nucleic acid, a gene product encoded by a homologous 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 

35 One embodiment of the invention includes a method for identifying a gene product 

described herein on which a compound which inhibits the proliferation of an organism acts. The 
method employs a culture which comprises a mixture of strains of the organism. At least some of 
the strains in the culture overexpress a different gene product which is required for the proliferation 
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of the organism. Preferably, each of the strains in the culture overexpresses a different gene 
product which is required for proliferation of the organism (i.e. all of the strains in the culture 
overexpress a gene product which is required for proliferation of the organism). For example, the 
gene product which is overexpressed in each strain may be a gene product whose activity or level is 
5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene 
product whose activity or level is inhibited by a homologous antisense nucleic acid, a gene product 
10 encoded by a homologous coding nucleic acid, and a gene product comprising a homologous 
polypeptide. 

Strains that overexpress the proliferation-required gene product may be obtained using the 
methods described above. The culture may comprise any number of strains which overexpress a 
gene product required for proliferation. For example the culture may comprise at least two strains, 

15 at least 10 strains, at least 20 strains, at least 30, strains, at least 50 strains, at least 100 strains, at 
least 300 strains or more than 300 strains which overexpress a gene product required for 
proliferation. In some embodiments, the culture may comprise strains which in aggregate 
overexpress all or most of the gene products required for proliferation of the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 

20 compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
partially purified natural extract. The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which do not 

25 overexpress the gene product on which the compound acts, such that strains which overexpress said 
gene product on which the compound acts proliferate more rapidly in the culture than strains which 
do not overexpress said gene product on which said compound acts. Thus, after a sufficient period 
of time, the strain which overexpresses the gene product on which the compound acts will be more 
prevalent in the culture than strains which do not overexpress the gene product on which the 

30 compound acts. In a preferred embodiment, the growth conditions and incubation period are 
selected so that only one strain, the strain overexpressing the target of the compound, is recovered 
from the culture. Thus, in one embodiment, a plurality of cultures containing a plurality of strains 
each of which overexpresses a different proliferation-required gene product may be grown in the 
presence of varying concentrations of the compound. In addition to varying the compound 

35 concentrations, in embodiments where expression of the proliferation-required gene product is 
under the control of a regulatable promoter, the plurality of cultures may be grown at varying 
concentrations of an agent which regulates the level of expression from the promoter, such as an 
inducer or an agent which reduces the effect of a repressor on transcription from the promoter. It 
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will be appreciated, that the cultures may be grown in liquid medium in the presence of the 
compound whose target is to be identified (and where appropriate in the presence of an agent which 
regulates the level of expression from the promoter) or alternatively, a liquid culture comprising the 
strains which overexpress the proliferation-required gene products may be grown in the absence of 

5 the compound whose target is to be identified and then introduced onto a solid medium containing 
the compound (and, where appropriate, also containing an agent which regulates the level of 
expression from the promoter). 

The identity of the overexpressed gene product which is the target of the compound may be 
determined using a variety of methods. For example, in some embodiments of the present 

10 invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 
strains which was not contacted with the compound to identify nucleic acids which are 
overrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or collection of strains. Alternatively, in some embodiments, the nucleic acids 

15 present in a culture or collection of strains contacted with the test compound may be analyzed to 
identify those nucleic acids which are present without comparison to a control culture or collection 
of strains. 

In some embodiments, the strains which proliferated more rapidly in the culture or 
collection of strains, i.e. strains having an enhanced ability to proliferate in the presence of a test 

20 compound relative to other strains in the culture or collection of strains, are identified as follows. 
Amplification products which are correlated with each of the overexpressed genes and which are 
distinguishable from one another are obtained from a culture or collection grown in the presence of 
a test compound. The amplification products are distinguished from one another to determine 
whether a particular amplification product is overrepresented in the culture or collection of strains. 

25 In some embodiments, the amplification products corresponding to each of the gene products have 
lengths which permit them to be distinguished from one another. In another embodiment, one or 
more of the amplification products have similar or identical lengths but are distinguishable from 
one another based on a detectable agent, such as a dye, attached thereto. In some embodiments, 
amplification products which are overrepresented are identified by comparing the amplification 

30 products from the culture or collection of strains which was contacted with the test compound to the 
amplification products from a culture or collection of strains which was not contacted with the test 
compound. Alternatively, amplification products which are overrepresented may be identified by 
simply identifying the amplification products obtained from the culture or collection of strains 
contacted with the test compound (for example, only one or a few strains may have proliferated in 

35 the presence of the test compound). The above methods for generating distinguishable 
amplification products may be used in conjunction with any of the methods for generating strains 
which overexpress gene products required for proliferation described herein in order to facilitate the 
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identification of strains which proliferate more rapidly or more slowly in the presence of a test 
compound. 

For example, in some embodiments of the present invention, each of the native promoters 
of each of the genes encoding gene product required for proliferation are replaced by a single 
5 desired replacement promoter. After growth of the culture or collection of strains containing the 
strains in which the promoters have been replaced in the presence of a test compound for a desired 
period of time, an amplification reaction is performed on nucleic acids obtained from the culture as 
follows. 

The nucleic acids from the culture or collection of strains may be divided into at least two 

10 aliquots if desired. In a preferred embodiment the nucleic acids from the culture or collection of 
strains are divided into four aliquots. A single primer complementary to a nucleotide sequence 
within the replacement promoter , within the proliferation required genes, or within nucleic acid 
sequences adjacent to the promoter or proliferation required genes is divided into at least two 
portions, one portion for each aliquot of nucleic acids. Each portion of the primer is labeled with a 

15 distinct detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and PET™ dyes 
obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or DS-33 dye sets 
available from Applied Biosystems (Foster City, CA) may be used to label the primers. 
Alternatively, the HEX™, NED, JOE, TMR and TET™ dyes available from Amersham 
Biosciences may be used. Thus, if the nucleic acids from the culture are not divided into aliquots, a 

20 single primer labeled with a single dye may be used. If the nucleic acids from the culture are 
divided into aliquots, at least 2, at least 3, at least 4 or more than 4 primers labeled with 
distinguishable dyes may be used. Each of the portions of labeled primers are added to each of the 
aliquots of the nucleic acids from the culture or collection of strains such that each aliquot of 
nucleic acid receives a single labeled primer with a single detectable dye thereon. In some 

25 embodiments, the primers are divided into 3 portions, 4 portions or more than 4 portions, with each 
portion having a dye which is distinguishable from the dyes on the other portions thereon. 

Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 
the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 

30 proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 
primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 

35 the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
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unlabeled primers. Preferably, the amplification products are between about 100-about 400 
nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of the embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
5 dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 
amplification products are then separated by length to identify amplification products having 
increased representation in the culture or collection of strains (i.e. amplification products derived 
from cells which proliferated more rapidly in the culture or collection of strains). The amplification 

10 products are then correlated with the corresponding genes to determine which strains proliferated 
more rapidly in the culture or collection of strains. If desired, amplification products having 
increased representation in the culture may be identified by comparing the amplification products 
obtained from a culture or collection of strains which was contacted with the compound to 
amplification products obtained from a control culture or collection of strains which was not 

15 contacted with the compound. Alternatively, if desired, the amplification products which are 
obtained from a culture which was contacted with the compound may be directly identified without 
comparison to a control culture which was not contacted with the compound. 

For example, in some embodiments, the amplification products from each of the nucleic 
acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 

20 detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having increased or decreased representation in the culture or 
collection of strains. Figures 2A and 2B illustrate one embodiment of this method in which the 
absence of an amplification product from an amplification reaction performed on a culture 
comprising a plurality of strains underexpressing genes required for proliferation indicates that a 

25 test compound acts on the gene corresponding to the missing amplification product. It will be 
appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

30 Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 

acids obtained from a culture or collection of strains which was contacted with the compound using 
a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 

35 nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 
each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
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overexpressed genes is labeled with the dye. The primers used in the amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
unique length or a dye which allows it to be distinguished from other amplification products of the 
same length. A second amplification reaction is conducted on a control culture or collection of 
5 strains which was not contacted with the compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
products which are overrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 

10 polyacrylamide gel or a separate capillary than the amplification products from the second 
amplification reaction and the two lanes or capillaries are compared to one another. If desired, in 
the embodiment where the amplification products from the first amplification reaction are run in a 
different lane or capillary than the amplification products from the second amplification reaction, 
the same dye may be used to label the primers in the first and second amplification reactions. 

15 Alternatively, if desired, different dyes may be used to label the primers in the first and second 
amplification reactions. If desired, in the embodiment where the amplification products from the 
first amplification reaction are run in a different lane or capillary than the amplification products 
from the second amplification reaction, the same dye may be used to label the primers in the first 
and second amplification reactions. Alternatively, if desired, different dyes may be used to label 

20 the primers in the first and second amplification reactions. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 
labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In this embodiment, the amplification reactions may be pooled and run in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 

25 are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 
product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product. It will be 

30 appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
35 may be conducted on nucleic acids obtained from the culture or collection of strains. Each 
amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
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individual amplification reactions are pooled and amplification products having increased 
representation in the culture are identified as described above. 

In another embodiment, a culture or collection of strains in which gene products required 
for proliferation are overexpressed from regulatable promoters which replaced the native promoters 
5 of the genes encoding these gene products is allowed to grow in the presence of a test compound for 
a desired number of generations. Preferably, the culture or collection of strains is allowed to grow 
in the presence of the test compound for at least 20 generations. Nucleic acids are isolated from the 
culture or collection of strains and an amplification reaction is performed using a primer which is 
complementary to a nucleotide sequence within the replacement promoter(s) or a nucleotide 
10 sequence adjacent to the a 5' end thereof and primers which are complementary to a nucleotide 
sequence within the proliferation required genes or nucleotide sequences adjacent thereto. The 
resulting amplification product(s) is directly sequenced using a primer complementary to a 
nucleotide sequence within the replacement promoter. 

In one embodiment of the present invention, the vector containing the nucleotide sequence 
15 encoding the proliferation-required gene product is obtained from a strain which proliferated more 
rapidly in the culture using methods such as plasmid preparation techniques. Nucleic acid 
sequencing techniques are then employed to determine the nucleotide sequence of the gene which 
was overexpressed. 

Alternatively, the identity of the overexpressed gene product which is the target of the 

20 compound may be determined by performing a nucleic acid amplification reaction, such as a 
polymerase chain reaction (PCR), to identify the nucleotide sequence of the gene which was 
overexpressed. For example, aliquots of a nucleic acid preparation, such as a purified plasmid, 
from the strain which is recovered from the culture may each be contacted with pairs of PCR 
primers which would amplify a different proliferation-required gene to determine which pair of 

25 primers yields an amplification product. 

An alternative method for determining the identity of the gene product described herein 
which is the target of the compound involves obtaining a nucleic acid array, such as a DNA chip, 
which contains each of the proliferation-required genes which were overexpressed in the strains in 
the culture. Each proliferation-required gene occupies a known location in the array. A nucleic 

30 acid preparation, such as a plasmid preparation, from the recovered strain is labeled with a 
detectable agent, such as radioactive or fluorescent moiety, and placed in contact with the nucleic 
acid array under conditions which permit the labeled nucleic acid to hybridize to complementary 
nucleic acids on the array. The location on the array to which the labeled nucleic acids hybridize is 
determined to identify the gene which was overexpressed in the recovered strain. If desired the 

35 hybridized nucleic acids from a culture which was contacted with the compound may be compared 
to the hybridized nucleic acids from a control culture which was not contacted with the compound. 
Alternatively, the hybridized nucleic acids from a culture which was contacted with the compound 
may be directly ideatified without comparison to nucleic acids from a control culture. 
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In some instances, more than one strain may proliferate more rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to restrict proliferation only to cells which overexpress 
one gene product (i.e. the target gene product). While strains which overexpress the target gene 

5 product will be the most prevalent strain in the culture, other strains may also have proliferated. In 
such instances, the identity of the gene product in the strain which is most prevalent in the culture 
may be identified by quantitating the levels of each of the genes encoding proliferation-required 
proteins in the culture. This may be accomplished by quantitative PCR, DNA sequencing, 
hybridization, or array technology as described above. 

10 In other instances, multiple strains will exhibit more rapid proliferation in the culture as a 

result of a common functional attribute. For example, the strains which proliferate more rapidly 
may each overexpress a gene product with a common enzymatic activity, such as serine protease 
activity for example. Alternatively, the strains which proliferate more rapidly may each 
overexpress a gene product with a common functional domain, such as a cAMP binding domain. In 

15 such instances, the common attribute of the strains which proliferate more rapidly may provide 
information as to the mode of action of the compound or the biochemical activity of the target of 
the compound. For example, if all of the overexpressed genes in the strains which proliferated 
more rapidly are serine proteases, the compound acts by inhibiting serine protease activity and the 
target protein is a serine protease. If desired, the compound may be derivatized and the efficacy of 

20 the derivatized compound against each of the strains which proliferated more rapidly may be 
assessed as described herein in order to identify derivatives which are capable of interacting with a 
wide range of targets sharing a common activity or binding site (i.e. derivatives which have a 
greater ability to inhibit the proliferation of all the strains than the original compound) or to identify 
derivatives having greater specificity for a desired target (i.e. derivatives which have a greater 

25 specificity for one of the strains than the original compound). For example, it is possible that a 
nonessential gene product expressed in the cell might also bind to the initial test compound in 
addition to the gene product required for proliferation. In such an instance, it is desirable to obtain 
a derivative of the initial test compound which is specific for the gene product required for 
proliferation. In addition, it is possible that two gene products required for proliferation might bind 

30 to the initial test compound but specificity for one of the gene products is desired. 

Rather than employing a single culture which contains multiple strains each of which 
overexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 
which overexpresses a different proliferation-required gene product. For example, individual 

35 strains each overexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 
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• more rapidly. The identity of the overexpressed gene product in the strain that proliferated more 
rapidly is determined as described above. 

In another embodiment, individual strains each overexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 
5 medium, such as an agar plate. The medium contains the compound and where appropriate an 
agent which regulates the level of expression from the promoter). The level of proliferation of each 
of the strains is determined to identify a strain which proliferated more rapidly. The identity of the 
overexpressed gene product in the strain that proliferated more rapidly is determined as described 
above. 

10 The above methods may be used to prioritize compound development or to determine 

whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product, it is 
advantageous to determine whether it has been previously identified prior to investing significant 
effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 

15 purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

• Alternatively, an array of strains each of which overexpresses a different gene product 
described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 

20 evaluated. The location of each strain in the array and the gene product overexpressed by that strain 
is known. The pattern of colonies which grow in the presence of the compound is evaluated and 
compared to the pattern of colonies which grow in the presence of previously identified drugs. If 
the pattern of colonies which grow in the presence of the compound being evaluated is the same as 
the pattern of colonies which grow in the presence of a previously identified drug, further 

25 development of the compound is halted. 

Additionally in some embodiments, the sequence of the gene product in a strain which 
proliferated more rapidly in the assays described above is compared to the sequence of gene 
products from heterologous organisms to determine the likely spectrum of species whose growth 
would be inhibited by the compound. If the gene product has a high degree of homology to gene 

30 products from heterologous species, it is likely that the compound would also inhibit the growth of 
these heterologous species. Homology may be determined using any of a variety of methods 
familiar to those skilled in the art. For example, homology may be determined using a computer 
program such as BLASTP or FASTA. The ability of the compound to inhibit the growth of the 
heterologous species may then be confirmed by comparing the growth of cells of the heterologous 

35 species in the presence and absence of the compound. 

Current methods for identifying the target of compounds which inhibit cellular proliferation 
are laborious and time consuming. The above methods may be employed to allow the targets of a 
large number of compounds to be rapidly identified. In such methods, the methods described above 
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are simultaneously performed for each of a large number of compounds. For example, the 
compounds may be members of a library of compounds generated using combinatorial chemistry or 
members of a natural product library. In such methods, a plurality of cultures each comprising a 
plurality of strains each of which overexpresses a different gene product required for proliferation 
5 or a plurality of collections of individual strains each of which overexpresses a different gene 

product required for proliferation is obtained. Each culture or collection of strains is contacted with 
a different compound in the library and the target of the compound is identified as described above. 

In another embodiment, the gene product described herein on which a compound which 
inhibits the proliferation of an organism acts is identified using a culture which comprises a mixture 

10 of strains of the organism including strains which underexpress a different gene product which is 
required for proliferation of the organism (i.e. at least some of the strains in the culture 
underexpress a gene product which is required for proliferation of the organism). Preferably, each 
of the strains in the culture underexpress a different a gene product which is required for the 
proliferation of the organism (i.e. all of the strains in the culture underexpress a gene product which 

15 is required for the proliferation of the organism). In some embodiments, the culture comprises at 
least one strain which underexpresses a gene product selected from the group consisting of a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 

20 42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Strains tmderexpressing the proliferation-required gene products described herein may be 

25 obtained using the methods described above. The culture may comprise any number of strains. For 
example the culture may comprise at least two strains, at least 10 strains, at least 20 strains, at least 
30, strains, at least 50 strains, at least 100 strains, at least 300 strains or more than 300 strains which 
underexpress a gene product required for proliferation. In some embodiments, the strains in the 
culture in aggregate may underexpress all or most of the gene products required for proliferation of 

30 the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 
compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
35 partially purified natural extract. The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which underexpress 
the gene product on which the compound acts, such that strains which do not underexpress the gene 
product on which the compound acts proliferate more rapidly in the culture than strains which do 
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underexpress said gene product on which said compound acts. Thus, after a sufficient period of 
time, the strain which underexpresses the gene product on which the compound acts will be less 
prevalent in the culture than strains which do not underexpress the gene product on which the 
compound acts. In one embodiment, the growth conditions and incubation period are selected so 
5 that only one strain, the strain underexpressing the target of the compound, proliferates at a reduced 
rate in the culture. In another embodiment, the growth conditions may be selected so that the strain 
underexpressing the target of the compound is not recovered from the culture. Thus, in one 
embodiment, a plurality of cultures containing a plurality of strains each of which underexpresses a 
different proliferation-required gene product may be grown in the presence of varying 

10 concentrations of the compound. In addition to varying the compound concentrations, in 
embodiments where expression of the proliferation-required gene product is under the control of a 
regulatable promoter, the plurality of cultures may be grown at varying concentrations of an agent 
which regulates the level of expression from the promoter, such as an inducer or an agent which 
reduces the effect of a repressor on transcription from the promoter. It will be appreciated, that the 

15 cultures may be grown in liquid medium in the presence of the compound whose target is to be 
identified (and where appropriate in the presence of an agent which regulates the level of expression 
from the promoter) or alternatively, a liquid culture comprising the strains which underexpress the 
proliferation-required gene products may be grown in the absence of the compound whose target is 
to be identified and then introduced onto a solid medium containing the compound (and, where 

20 appropriate, also containing an agent which regulates the level of expression from the promoter). 

The identity of the underexpressed gene product which is the target of the compound may 
be determined using a variety of methods. For example, in some embodiments of the present 
invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 

25 strains which was not contacted with the compound to identify nucleic acids which are 
underrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or strains. Alternatively, in some embodiments, the nucleic acids present in a 
* culture or collection of strains contacted with the test compound may be analyzed to identify those 
nucleic acids which are missing or present at reduced levels without comparison to a control culture 

30 or collection of strains. 

In some embodiments of the present invention, the strains which proliferated more slowly 
in the culture or collection of strains, i.e. strains having an decreased ability to proliferate in the 
presence of a test compound or which do not proliferate in the presence of a test compound, are 
identified as follows. Amplification products which are correlated with each of the underexpressed 

35 genes and which are distinguishable from one another are obtained from a culture or collection 
grown in the presence of a test compound. The amplification products are distinguished from one 
another to determine whether a particular amplification product is. underrepresented in the culture or 
collection of strains. In some embodiments, the amplification products corresponding to each of the 
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gene products have lengths which permit them to be distinguished from one another. In another 
embodiment, one or more of the amplification products have similar or identical lengths but are 
distinguishable from one another based on a detectable agent, such as a dye, attached thereto. In 
some embodiments, amplification products which are underrepresented are identified by comparing 

5 the amplification products from the culture or collection of strains which was contacted with the 
test compound to the amplification products from a culture or collection of strains which was not 
contacted with the test compound. Alternatively, amplification products which are 
underrepresented in the culture or collection of strains may be identified simply by determining 
which amplification products are missing or present at reduced levels in the culture or collection of 

10 strains. The above methods for generating distinguishable amplification products may be used in 
conjunction with any of the methods for generating strains which underexpress gene products 
required for proliferation described herein in order to facilitate the identification of strains which 
proliferate more slowly in the presence of a test compound. 

For example, in some embodiments of the present invention, each of the native promoters of each 

15 of the genes encoding gene product required for proliferation are replaced by a single desired 
replacement promoter. After growth of the culture or collection of strains containing the strains in 
which the promoters have been replaced in the presence of a test compound for a desired period of 
time, an amplification reaction is performed on nucleic acids obtained from the culture as follows. 

The nucleic acids from the culture or collection of strains are divided into at least two 

20 aliquots. In a preferred embodiment the nucleic acids from the culture or collection of strains are 
divided into four aliquots. A single primer complementary to a nucleotide sequence within the 
replacement promoter , within the proliferation required genes, or within nucleic acid sequences 
adjacent to the promoter or proliferation required genes is divided into four groups Each group is 
labeled with a distinct detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and 

25 PET™ dyes obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or 
DS-33 dye sets available from Applied Biosystems (Foster City, CA) may be used to label the 
primers. Each of the groups of labeled primers are added to each of the aliquots of the nucleic acids 
from the culture or collection of strains such that each aliquot of nucleic acid receives a single 
labeled primer with a single detectable dye thereon. 

30 Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 

the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 
proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 

35 primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 
the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
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nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
unlabeled primers. Preferably, the amplification products are between about 100-about 400 
5 nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of the embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 

10 amplification products are then separated by length to identify amplification products decreased 
representation or which are absent in the culture or collection of strains. The amplification products 
are then correlated with the corresponding genes to determine which strains proliferated more 
slowly in the culture or collection of strains. If desired, amplification products having decreased 
representation in the culture may be identified by comparing the amplification products obtained 

15 from a culture or collection of strains which was contacted with the compound to amplification 
products obtained from a control culture or collection of strains which was not contacted with the 
compound. Alternatively, if desired, the amplification products which are missing or present at 
reduced levels in a culture which was contacted with the compound may be directly identified 
without comparison to a control culture which was not contacted with the compound. 

20 For example, in some embodiments, the amplification products from each of the nucleic 

acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 
detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having decreased representation in the culture or collection of 
strains. Figures 2A and 2B illustrate one embodiment of this method in which the absence of an 

25 amplification product from an amplification reaction performed on a culture comprising a plurality 
of strains underexpressing genes required for proliferation indicates that a test compound acts on 
the gene corresponding to the missing amplification product. 

Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 
acids obtained from a culture or collection of strains which was contacted with the compound using 

30 a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 
nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 

35 each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
overexpressed genes is labeled with the dye. The primers used in the amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
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unique length. A second amplification reaction is conducted on a control culture or collection of 
strains which was not contacted with the compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
5 products which are underrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 
• polyacrylamide gel or a separate capillary than the amplification products from the second 
amplification reaction and the two lanes or capillaries are compared to one another. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 

10 labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In this embodiment, the amplification reactions may be pooled and run in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 
are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 

15 product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product. 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
may be conducted on nucleic acids obtained from the culture or collection of strains. Each 

20 amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
individual amplification reactions are pooled and amplification products having decreased 
representation in the culture are identified as described above. 

In an alternative embodiment, the representation of each strain in the culture may be 

25 assessed by hybridizing detectably labeled nucleic acids encoding the proliferation-required gene 
products, or portions thereof, obtained from the culture to an array comprising nucleic acids 
encoding the gene products required for proliferation or portions thereof. Each nucleic acid 
encoding a gene product required for proliferation or portion thereof occupies a known location on 
the array. The signal from each location on the array is quantitated to identify those nucleic acids 

30 encoding a proliferation-required gene product which are underrepresented in the culture. If desired 
the hybridized nucleic acids from a culture which was contacted with the compound may be 
compared to the hybridized nucleic acids from a control culture which was not contacted with the 
compound. Alternatively, the hybridized nucleic acids from a culture which was contacted with the 
compound may be directly analyzed without comparison to nucleic acids from a control culture. 

35 In another alternative, each strain underexpressing a gene product required for proliferation 

may be constructed to contain a unique nucleic acid sequence (referred to herein as a "tag"). The 
tag may be included in the chromosome of each strain or in an extrachromosomal vector. For 
example, the tag could be included in a vector encoding an antisense nucleic acid complementary to 
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a gene encoding a gene product required for proliferation or a portion of such a gene or the tag may 
he included in the antisense nucleic acid itself . The representation of each strain in the culture may 
he assessed hy performing an amplification reaction using primers complementary to each of the 
tags and quantitating the levels of the resulting amplification products to identify a tag which is 
5 underrepresented or absent from the culture. Since each tag corresponds to one strain, the strain 
which is underrepresented or absent from the culture may be identified. If desired the tags present 
in a culture which was contacted with the compound may be compared to the tags present in a 
control culture which was not contacted with the compound. Alternatively, the tags present in a 
culture which was contacted with the compound may be analyzed without comparison to a control 
10 culture. 

It will be appreciated that, if desired, unique tags may also be used in embodiments in 
which gene products required for proliferation are overexpressed. In some aspects of such 
embodiments, the tags may be within or adjacent to the promoter which drives expression of the 
gene encoding the gene product. In such embodiments, the gene product which is overexpressed in 

15 strains which proliferate more rapidly in the culture may be identified by detecting the presence or 
amount of the unique tag corresponding to that gene product in the culture. 

In some instances, more than one strain may proliferate less rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to reduce the proliferation only in cells which 

20 underexpress one gene product (i.e. the target gene product). While strains which underexpress the 
target gene product will be the least prevalent strain in the culture, other strains may also be 
underrepresented. In such instances, the identity of the gene product in the strain which is least 
prevalent in the culture (or not recovered from the culture) may be identified by quantitating the 
levels of each of the genes encoding proliferation-required proteins in the culture. This may be 

25 accomplished by quantitative PCR, DNA sequencing, hybridization, or array technology as 
described above. 

In other instances, multiple strains will exhibit less rapid proliferation in the culture as a 
result of a common functional attribute. For example, the strains which proliferate less rapidly (or 
the strains which are not recovered from the culture) may each underexpress a gene product with a 

30 common enzymatic activity, such as serine protease activity for example. Alternatively, the strains 
which proliferate less rapidly (or the strains which are not recovered from the culture) may each 
underexpress a gene product with a common functional domain, such as a cAMP binding domain. 
In such instances, the common attribute of the strains which proliferate less rapidly (or the strains 
which are not recovered from the culture) may provide information as to the mode of action of the 

35 compound or the biochemical activity of the target of the compound. For example, if all of the 
underexpressed genes in the strains which proliferated less rapidly are serine proteases, the 
compound acts by inhibiting serine protease activity and the target protein is a serine protease. If 
desired, the compound may be derivatized and the efficacy of the derivatized compound against 
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each of the strains which proliferated more rapidly may be assessed as described herein in order to 
identify derivatives which are capable of interacting with a wide range of targets sharing a common 
activity or binding site (i.e. derivatives which have a greater ability to inhibit the proliferation of all 
the strains than the original compound) or to identify derivatives having greater specificity for a 
5 desired target (i.e. derivatives which have a greater specificity for one of the strains than the 
original compound). 

Rather than employing a single culture which contains multiple strains each of which 
underexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 

10 which underexpresses a different proliferation-required gene product. For example, individual 
strains each underexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 

15 less rapidly or which did not proliferate at all. The identity of the underexpressed gene product in 
the strain that proliferated less rapidly or which did not proliferate at all is determined as described 
above. 

In another embodiment, individual strains each underexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 

20 medium, such as an agar plate. The medium contains the compound and, where appropriate, an 
agent which regulates the level of expression from the promoter. The level of proliferation of each 
of the strains is determined to identify a strain which proliferated less rapidly (or a strain which is 
not recovered from the culture). The identity of the underexpressed gene product in the strain that 
proliferated less rapidly (or the strain which is not recovered from the culture) is determined as 

25 described above. 

The above methods may be used to prioritize compound development or to determine 
whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product is 
advantageous to determine whether it has been previously identified prior to investing significant 

30 effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 
purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

Alternatively, an array of strains each of which underexpresses a different gene product 

35 described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 
evaluated. The location of each strain in the array and the gene product underexpressed by that 
strain is known. The pattern of colonies which grow less rapidly or fail to grow in the presence of 
the compound is evaluated and compared to the pattern of colonies which grow less rapidly or fail 
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to grow in the presence of previously identified drugs. If the pattern of colonies which grow less 
rapidly or fail to grow in the presence of the compound being evaluated is the same as the pattern of 
colonies which grow less rapidly or fail to grow in the presence of a previously identified drug, 
further development of the compound is halted. 
5 Additionally, the nucleotide sequence of the gene product described herein in a strain which 

proliferated less rapidly (or a strain which was not recovered from the culture) in the assays 
described above is compared to the nucleotide sequence of gene products from heterologous 
organisms to determine the likely spectrum of species whose growth would be inhibited by the 
compound. If the gene product has a high degree of homology to gene products from heterologous 

10 species, it is likely that the compound would also inhibit the growth of these heterologous species. 
Homology may be determined using any of a variety of methods familiar to those skilled in the art. 
For example, homology may be determined using a computer program such as BLASTT or 
FASTA. The ability of the compound to inhibit the growth of the heterologous species may then be 
confirmed by comparing the growth of cells of the heterologous species in the presence and absence 

15 of the compound. 

In other embodiments, the present invention uses collections or cultures of strains 
comprising both strains which overexpress gene products described herein required for cellular 
proliferation and strains which underexpress the same gene products required for cellular 
proliferation. The gene product which is overexpressed or underexpressed in each strain may be a 

20 gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 

25 antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

The culture or collection of strains is contacted with a compound and the nucleic acids 
present in the culture or collection of strains are analyzed. Preferably, nucleic acids derived from 
overexpressing strains can be distinguished from those derived from underexpressing strains. For 

30 example, the overexpressing strains may be obtained using promoter replacement as described 
above while the underexpressing strains may be obtained by expressing antisense nucleic acids. 
Accordingly, in one embodiment, amplification primers may be designed which will uniquely 
amplify nucleic acids from the overexpressing strains or the underexpressing strains. If a 
compound acts on a gene product which was overexpressed and underexpressed in the culture, then 

35 the amplification product obtained from the strain in the culture or collection which overexpressed 
gene product will be overrepresented in the culture or collection while the amplification product 
obtained from the strain which underexpressed the gene product will be underrepresented in the 
culture or collection. If desired, nucleic acids from a culture or collection which was contacted with 



WO 02/077183 PCT/US02/09107 
the compound may be compared to nucleic acids from a control culture or collection which was not 
contacted with the compound. Alternatively, nucleic acids from a culture or collection which was 
contacted with the compound may be directly analyzed without comparison to a control culture or 
collection. 

5 In some embodiments, strains are constructed in which a nucleic acid complementary to a 

gene encoding a gene product described herein required for proliferation or a portion thereof is 
operably linked to a regulatable promoter. For example, in some embodiments, the strains may 
transcribe an antisense nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 or 
fragments thereof which inhibit proliferation or reduce the activity or level of the gene product 

10 encoded by the gene comprising a nucleotide sequence complementary to the antisense nucleic acid 
or homologous antisense nucleic acids or fragments thereof. In other embodiments, the strains may 
transcribe an antisense nucleic acid which reduces the activity or level of a gene product encoded 
by SEQ ID NOs.: 6214-42397, the polypeptides of SEQ ID NOs.: 42398-78581, homologous 
coding nucleic acids or homologous polypeptides. A culture comprising a plurality of such strains 

15 wherein each strain expresses an antisense nucleic acid against a different gene product required for 
proliferation is grown in the presence of varying levels of a compound which inhibits proliferation 
and in the presence of varying levels of an agent which regulates the level of transcription from the 
regulatable promoter. Nucleic acids samples are obtained from the culture, detectably labeled and 
hybridized to a solid support comprising nucleic acids containing the genes encoding the 

20 proliferation-required gene products or a portion thereof. The level of hybridization is quantitated 
for each nucleic acid encoding each of the proliferation-required gene products to determine the rate 
at which each of the strains proliferated in the culture. If the antisense nucleic acid expressed by a 
strain in the culture is not complementary to all or a portion of the gene encoding the target of the 
compound (i.e. a nonspecific strain), then the hybridization intensity for that strain will not be 

25 correlated with the concentration of the compound (See Figure 4), while if the antisense nucleic 
acid expressed by a strain in the culture is complementary to all or a portion of the gene encoding 
the target of the compound, the hybridization intensity for that strain will be intimately correlated 
with the concentration of the compound (See Figure 5). In this manner, the target of the compound 
may be identified. It will be appreciated that, as described above, rather than growing the strains in 

30 a single culture, each strain may be grown in a different location on a solid medium or in a different 
well of a multiwell plate. 

The methods described above can be simultaneously performed for each of a large number 
of compounds. For example, the compounds may be members of a library of compounds generated 
using combinatorial chemistry or members of a natural product library. In such methods, a plurality 

35 of cultures each comprising a plurality of strains each of which overexpresses or underexpresses a 
different gene product required for proliferation or a plurality of collections of individual strains 
each of which overexpresses or underexpresses a different gene product required for proliferation is 
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obtained. Each culture or collection of strains is contacted with a different compound in the library 
and the target of the compound is identified as described above. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
antisense nucelic acids of SEQ ID NOs. 1-6213 fragments thereof or homologous antisense nucleic 
5 acids or fragements thereof) that inhibit bacterial growth or proliferation can be used as antisense 
therapeutics for killing bacteria. The antisense sequences can be complementary to one of SEQ ID 
NOs.: 6214-42397 or fragments thereof, homologous coding nucleic acids or fragments thereof. 
Alternatively, antisense therapeutics can be complementary to operons in which proliferation-required 
genes reside (i.e. the antisense nucleic acid may hybridize to a nucleotide sequence of any gene in the 

10 operon in which the proliferation-required genes reside). Further, antisense therapeutics can be 
complementary to a proliferation-required gene or portion thereof with or without adjacent noncoding 
sequences, an intragenic sequence (i.e. a sequence within a gene), an intergenic sequence (i.e. a 
sequence between genes), a sequence spanning at least a portion of two or more genes, a 5' noncoding 
region or a 3' noncoding region located upstream or downstream from the actual sequence that is 

1 5 required for bacterial proliferation or an operon containing a proliferation-required gene. 

In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic tools. For example, 
nucleic acid probes comprising nucleotide sequences complementary to proliferation-required 
sequences that are specific for particular species of cells or microorganisms can be used as probes to 

20 identify particular microorganism species or cells in clinical specimens. This utility provides a rapid 
and dependable method by which to identify the causative agent or agents of a bacterial infection. This 
utility would provide clinicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it. In an extension of this utility, antibodies 
generated against proteins translated from mRNA transcribed from proliferation-required sequences 

25 can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
discussed in more detail below, in such methods, the structure of the gene product is determined using 

30 techniques such as x-ray crystallography or computer modeling. Compounds are screened to identify 
those which have a structure which would allow them to interact with the gene product or a portion 
thereof to inhibit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 

35 a structure which allows them to interact with the active site of a gene product, such as the active site of 
an enzyme, or with a portion of the gene product which interacts with another biomolecule to form a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product. 
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The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
to limit the scope of the present invention. 

EXAMPLES 

5 The following examples are directed to the identification and exploitation of genes required for 

proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids of SEQ ID NOs.: 1-6213, 

10 the nucleic acids of SEQ ID NOS.: 6214-42397, or the polypeptides of SEQ ID NOs.: 42398-78581. 
Likewise, homologous antisense nucleic acids, homologous coding nucleic acids, homologous 
polypeptides or portions of any of the above-mentioned nucleic acids or polypeptides, may be used in 
any of the procedures described below. 

Genes Identified as Required for Proliferation of Escherichia coli, Staphylococcus aureus, 
15 Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 
. typhimuriunu 

Genomic fiagments were operably linked to an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examination of a library of genomic fragments 
cloned into vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 

20 produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
a Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium gene product such that they interacted with 

25 sense mRNA produced from various Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aemginosa or Salmonella typhimurium genes and 
thereby decreased the translation efficiency or the level of the sense messenger RNA thus decreasing 
production of the protein encoded by these sense mRNA molecules. In cases where the sense mRNA 
encoded a protein required for proliferation, bacterial cells containing a vector from which transcription 

30 from the promoter had been induced failed to grow or grew at a substantially reduced rate. 
Additionally, in cases where the transcript produced was complementary to at least a portion of a non- 
translated RNA and where that non-translated RNA was required for proliferation, bacterial cells 
containing a vector from which transcription from the promoter had been induced also failed to grow or 
grew at a substantially reduced rate. In contrast, cells grown under non-inducing conditions grow at a 

35 normal rate. 

The above method was used to identify genes required for cellular proliferation in Escherichia 
coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Salmonella typhimurium. Additionally, a number of genes required for cellular 



WO 02/077183 PCT/US02/09107 
proliferation in Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Salmonella typhimurium, which have been described in 
the following U.S. Patent Applications: U.S. Patent Application Serial Number 09/492,709, filed 
January 27, 2000; U.S. Patent Application Serial Number 09/711,164, filed November 9, 2000; 
5 U.S. Patent Application Serial Number 09/741,669, filed December 19, 2000 and U.S. Patent 
Application Serial Number 09/815,242 filed March 21, 2001, U.S. Provisional Patent Application 
Serial Number 60/342,923, filed October 25, 2001, have been previously identified using the above 
method. 

EXAMPLE 1 

10 Inhibition of Bacterial Proliferation after Induction of Antisense Expression 

To identify genes required for proliferation of E. coli, random genomic fragments were 
cloned into the IPTG-inducible expression vector pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 
(1997) or a modified version of pLEX5BA, pLEX5BA-3' in which a synthetic linker containing a 
T7 terminator was ligated between the Pstl and Hindin sites of pLEX5BA. In particular, to 

15 construct pLEX5BA-3\ the following oligonucleotides were annealed and inserted into the Pstl and 
HindHI sites ofpLEX5BA: 

5 1 -GTCTAGCATAACCCCTTGGGGCCTCTAAACGGGTCCTTGAGGGGTTTTTTGA-3 1 (SEQ ID 
NO: 78584) 

5 ■ - AGCTTCAAAAAACC C CTCAAGGACC CGTTTAGAGGCCC CAAGGGGTTAT 
20 GCTAGACTGCA-3 * (SEQ ID NO: 78585) 

Random fragments of E. coli genomic DNA were generated by DNAsel digestion or 

sonication, filled in with T4 polymerase, and cloned into the Smal site of pLEXSBA or pLEX5BA- 

3\ Upon activation or induction, the promoter transcribed the random genomic fragments. 

A number of vectors which allow the production of transcripts which have an extended 

25 lifetime in E. coli as well as other Gram negative bacteria can also be utilized in conjunction with 
these antisense inhibition experiments. Such vectors are described in U.S. Provisional Patent 
Application Serial Number 60/343,512, filed December 21, 2001. Briefly, the stabilized antisense 
RNA may comprise an antisense RNA which was identified as inhibiting proliferation as described 
above which has been engineered to contain at least one stem loop flanking each end of the 

30 antisense nucleic acid. In some embodiments, the at least one stem-loop structure formed at the 5' 
end of the stabilized antisense nucleic acid comprises a flush, double stranded 5 5 end. In some 
embodiments, one or more of the stem loops comprises a rho independent terminator. In additional 
embodiments, the stabilized antisense RNA lacks a ribosome binding site. In further embodiments, 
the stabilized RNA lacks sites which are cleaved by one or more RNAses, such as RNAse E or 

35 RNAse III. In some embodiments, the stabilized antisense RNA may be transcribed in a cell which 
the activity of at least one enzyme involved in RNA degradation has been reduced. For example, 
the activity of an enzyme such as RNase E, RNase II, RNase III, polynucleotide phosphorylase, and 
poly(A) polymerase, RNA helicase, enolase or an enzyme having similar functions may be reduced 
in the cell. 
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To study the effects of transcriptional induction in liquid medium, growth curves were carried 
out by back diluting cultures 1:200 into fresh media with or without 1 mM IPTG and measuring the 
OD 450 every 30 minutes (min). To study the effects of transcriptional induction on solid medium, 10 2 , 
10 3 , 10 4 , 10 5 , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. Aliquots of from 0.5 
5 to 3 pi of these dilutions were spotted on selective agar plates with or without 1 mM IPTG. After 
overnight incubation, the plates were compared to assess the sensitivity of the clones to IPTG. 

Of the numerous clones tested, some clones were identified as containing a sequence that 
inhibited E. coli growth after IPTG induction. Accordingly, the gene to which the inserted nucleic acid 
sequence corresponds, or a gene within the operon containing the inserted nucleic acid, is required for 

1 0 proliferation in E. coli. 

Nucleic acids involved in proliferation of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella typhimurium were identified as 
follows. Randomly generated fragments of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium genomic DNA were 

1 5 transcribed from inducible promoters. 

In the case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 
comprising a modified T5 promoter fused to the xylO operater from the xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Patent Application Serial 
Number 10/032,393, filed December 21, 2001. Transcription from this hybrid promoter is 

20 inducible by xylose. 

Randomly generated fragments of Salmonella typhimurium genomic DNA were 
transcribed from an IPTG inducible promoter in pLEXSBA (Krause et al., J. Mol. Biol. 274: 365 
(1997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5BA-Kan. To construct 

25 pLEX5BA-kan, pLEX5BA was digested to completion with Clal in order to remove the bla gene. 
Then the plasmid was treated with a partial Notl digestion and blunted with T4 DNA polymerase. A 
3.2 kbp fragment was then gel purified and ligated to a blunted 1.3 kbp kan gene from pKanTr. Kan 
resistant transformants were selected on Kan plates. Orientation of the kan gene was checked by 
Smal digestion. A clone, which had the kan gene in the same orientation as the bla gene, was used 

30 to identify genes required for proliferation of Klebsiella pneumoniae. Randomly generated 
fragments of Pseudomonas aeruginosa genomic DNA were trancribed from a two-component 
inducible promoter system. Integrated on the chromosome was the T7 RNA polymerase gene 
regulated by lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. Gene 111:35-41. On a separate 
plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, was fused with a 

35 lacO operator followed by a multiple cloning site. 
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Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
at least a portion of an mRNA or a non-translated RNA encoding a gene product involved in 
proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

5 In the case of Staphylococcus aureus, a shotgun library of Staphylococcus aureus genomic 

fragments was cloned into the vector pXyrr5-P15a, which harbors the XylT5 inducible promoter. 
The vector was linearized at a unique BaniHI site immediately downstream of the XyIT5 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain RN450 

10 was fully digested with the restriction enzyme Sau3A , or , alternatively, partially digested with 
DNase I and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
to 1, and ligated to form a shotgun library. 

15 The ligated products were transformed into electrocompetent E. coli strain XL 1 -Blue MRF' 

(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 \ig/m\. 
Resulting colonies numbering 5 x I0 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Staphylococcus aureus 

20 RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 jug/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained lOOjil of LBG + CM15 liquid medium. 
Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 

25 onto solid LBG + CM15 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

30 analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM15, and were incubated for 16 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 
and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 

35 hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 
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serial dilution of 10 or less on the xylose plate and grow at a serial dilution of 10 or less on the 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
5 back diluting cultures 1:200 into fresh media containing 1 mM IPTG or media lacking IPTG and 
measuring the OD 45 o every 30 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 5 } 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared 
Aliquots of from 0.5 to 3 p.1 of these dilutions were spotted on selective agar plates with or without 1 
mM TP TG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
10 to IPTG. 

Nucleic acids involved in proliferation of Pseudomonas aeruginosa were identified as 
follows. Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were 
transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. 

15 Gene 1 1 1:35-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 
Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 
downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 

20 will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 
vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the TllacO inducible 
promoter. The vector was linearized at a unique Smal site immediately downstream of the TllacO 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 

25 reclosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 
polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

30 The ligated products were transformed into electrocompetent R coli strain XLl-BIue MRF' 

(Stratagene) and plated on LB medium with carbenicillin at 100 \ig/m\ or Streptomycin 100 |xg/ml. 
Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Pseudomonas aeruginosa 

35 strain PAOl. Resulting transformants were plated on LB agar with carbenicillin at 100 jig/ml or 
Streptomycin 40 jag/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 
colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 \\\ of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
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dishes were incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CB100 or Streptomycin 40 medium with or without 1 mM IPTG. Gridded plates were 
incubated 16 hours at 37°C, and then manually scored for arrayed colonies that were growth- 
compromised in the presence of IPTG. 
5 Arrayed colonies that were growth-sensitive on medium containing 1 mM IPTG, yet were 

able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB100 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 

10 and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
384 well array and then gridded onto media with and without 1 mM IPTG. After growth for 16 
hours at 37°C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 

15 dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 
grow at a serial dilution of 10 4 or less on the IPTG plate and grow at a serial dilution of 10 8 or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 

20 Pseudomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of E.faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 

25 which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
These plasmids as well as other vectors useful for the expression of nucleic acids in Enterococcus 
faecalis and other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001, the disclosure or which is incorportated herein by reference 
in its entirety. Should the genomic DNA downstream of the promoter contain, in an antisense 

30 orientation, at least a portion of a mRNA encoding a gene product involved in proliferation, then 
induction of expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of E. faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 
site immediately downstream of the promoter/operator. The linearized vector was treated with 

35 alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
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selected by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent E. coli strain TOP 10 cells 
(Invitrogen) and plated on LB medium with erythromycin (Erm) at 150 |ig/ml. Resulting colonies 
5 numbering 5 x 10 s or greater were scraped and combined, and were then subjected to plasmid 
purification. 

The purified library was then transformed into electrocompetent E, faecalis strain OG1RF. 
Resulting transfonnants were plated on Todd-Hewitt (TH) agar with erythromycin at 10 jig/ml in 
order to generate 100 to 150 platings at 500 colonies per plating. The colonies were subjected to 
10 robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 \i\ of 
THB + Erm 10 figfail. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 
15 Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 

able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 
individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
20 incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 
media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
25 xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 
in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
30 faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

It will be appreciated that other restriction enzymes and other endonucleases or 
methodologies may be used to generate random genomic fragments. In addition, random genomic 
35 fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequen ce Determination of Identified Clones Transribinp Nucleic Acid Fragments with 
Detrimental Effects on Escherichia coli. Staphylococcus aureus. Enterococcus faecalis. Klebsiella 
pneumoniae. Pseudomonas aeruginosa or Salmonella typhimuriam Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Escherichia coli were determined using plasmid DNA isolated using QIAPREP (Qiagen, Valencia, 
CA) and methods supplied by the manufacturer. The primers used for sequencing the inserts were 5' - 
10 TGTTTATCAGACCGCTT - 3' (SEQ ID NO: 78586) and 5' - ACAATTTCACACAGCCTC - 3' 
(SEQ ID NO: 78587). These sequences flank the polylinker in pLEXSBA. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Staphylococcus aureus were determined as follows. Staphylococcus aureus were grown in standard 
laboratory media (LB or TB with 15 ug/ml Chloramphenicol to select for the plasmid). Growth 
15 was carried out at 37°C overnight in culture tubes or 2 ml deep well microliter plates. 

Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 
centrifuged and the cell pellets resuspended in 1.5 mg/ml solution of lysostaphin (20 jul/ml of 
original culture) followed by addition of 250 \i\ of resuspension buffer (Qiagen). Alternatively, cell 
pellets were resuspended directly in 250 jil of resuspension buffer (Qiagen) to which 5-20 pi of a 1 
20 mg/ml lysostaphin solution were added. 

DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 
to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 jil of Qiagen purified plasmid was put into a total reaction volume of 25 ^1 Qiagen Hot 
25 Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 
P XylT5F: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 
LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 78589) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 
For Salmonella typhimuriam and Klebsiella pneumoniae the following primers were used: 
30 5' - TGTTTTATCAGACCGCTT - 3' (SEQ ID NO: 78589) and 
5^ACAATTTCACACAGCCTC-3' (SEQ ID NO: 78587) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
35 Step 3. 54° C 45 sec 
Step 4. 72° C 1 minute 
Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
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Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For Pseudomonas aeruginosa, plasmids from transformant colonies that received a dilution 
5 plating score of "2" or greater were isolated to obtain the genomic DNA insert responsible for 

growth inhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 

(LB with carbenicillin at 100 pg/ml or Streptomycin 40 pg/ml to select for the plasmid). Growth 

was carried out at 30°C overnight in 100 ul culture wells in microtiter plates. To amplify insert 

DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PCR mix. PCR reactions were in 96 
10 well microtiter plates. For plasmid pEP5S the following primers were used in the PCR reaction: 

T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 78590) 

pStrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 78591) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 95°C15min 
15 Step 2. 94°C45 sec 

Step 3. 54°C45 sec 

Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 
20 Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the sequencing reaction: 
25 T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 78592) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 94° C 15min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 
30 Step 4. 60C4min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

35 For E. faecalis, plasmids from transformant colonies that received a dilution plating score 

of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. E. faecalis were grown in THB 10 }.ig/ml Erm at 30°C overnight in 100 ul culture wells 
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in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 \x\ Qiagen Hot Start 
PCR mix. PCR reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) and the 
5 pEP/pAKl primer. 

PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
Step 3. 54°C45 sec 
10 Step 4. 72° CI minute 

Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
15 instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 

PCR was carried out in a PE GenAmp with the following cycle times: 
20 Step 1. 94° C 15 min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60° C 4 min 

Step 5. Return to step 2, 24 times 
25 Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 

automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
30 identified inserts are listed in Table IA and discussed below. 
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EXAMPLES 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 

5 typhimurium obtained from the expression vectors discussed above were compared to known 
sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium and other microorganisms as 
follows. First, to confirm that each clone originated from one location on the chromosome and was 
not chimeric, the nucleotide sequences of the selected clones were compared against the 

10 Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium genomic sequences to align the clone to the 
correct position on the chromosome. The NCBI BLASTN v 2.0.9 program was used for this 
comparison, and the incomplete Staphylococcus aureus genomic sequences licensed from HGR, as 
well as the NCBI nonredundant GenBank database were used as the source of genomic data. 

15 Salmonella typhimurium sequences were compared to sequences available from the Genome 
Sequencing Center (http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 
(http://www.sanger.ac.uk/projects/S__typhi). Pseudomonas aeruginosa sequences were compared to 
a proprietary database and the NCBI GenBank database. The E. faecalis sequences were compared to 
a proprietary database. 

20 The BLASTN analysis was performed using the default parameters except that the filtering 

was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

In general, antisense molecules and their complementary genes are identified as follows. 
First, all possible full length open reading frames (ORFs) are extracted from available genomic 

25 databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 
analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 
necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 

30 available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 
the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 

35 SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated RNAs. 
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In order to generate the gene identification data compiled in Table IB, each of the cloned 

nucleic acid sequences discussed above corresponding to SEQ ID NO.s 1-6213 was used to identify 

the corresponding Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 

pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium ORFs in the PathoSeq v.4.1 

5 (March 2000 release) database of microbial genomic sequences. For this purpose, the NCBI 

BLASTN 2.0.9 computer algorithm was used. The default parameters were used except that 

filtering was turned off. The default parameters for the BLASTN and BLASTX analyses were: 

Expectation value (e)=10 

Alignment view options: pairwise 
10 Filter query sequence (DUST with BLASTN, SEG with others)=T 

Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 

X dropoff value for gapped alignment (in bits) (zero invoices behavior)=0 

Show GFs in deflines=F 
1 5 ' Penalty for a nucleotide mismatch (BLASTN only)=! 3 

Reward for a nucleotide match (BLASTN only)=l 

Number of one-line descriptions (V)=500 

Number of alignments to show (B)=250 

Threshold for extending hits=default 
20 Perform gapped alignment (not available with BLASTX)=T 

Query Genetic code to use=l 

DB Genetic code (for TBLAST[nx] only=l 

Number of processors to use-1 

SeqAlign file 
25 Believe the query defline^F 

Matrix=BLOSUM62 

Word Size= default 

Effective length of the database (use zero for the real size)=0 
Number of best hits from a region to keep=100 
30 Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size)=0 

Query strands to search against database (for BLAST[nx] and TBLASTX), 3 is both, 1 is 
top, 2 is bottom^ 

Produce HTML output=F 

35 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 
the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.com). 

40 For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus pneumoniae and Salmonella 
typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop 
St., N.W., Suite B, Atlanta, GA, 30318, USA. 

Antisense clones were identified as those clones for which transcription from the inducible 

45 promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
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or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. 

The gene descriptions in the PathoSeq database derive from annotations available in the 
public sequence databases described above. Where a clone was found to share significant sequence 
5 identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table IA lists the SEQ ID NOs. and clone names of the inserts which inhibited 
proliferation. This information was used to identify the ORFs (SEQ ID NOs.: 6214-42397) whose 
gene products (SEQ ID NOs. 42398-78581) were inhibited by the nucleic acids comprising the 
10 nucleotide sequences of SEQ ID NOs. 1-6213. Table IB lists the clone name and the PathoSeq 
Locus containing the clone. 
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TABLE IB 



PCT/US02/09107 



Clone Name 


Gene 

T nr*iicTT"l 




T Ani^lT) 


P1r»n<* Mflmp 


vJCllC 

T achkTD 


pix/m aaaaaai nm 
CjM 1UUUUUU 1 DU 1 


FFA90S957 


F1M100009HC0S 


ECO103161 


S1M10000005E05 


SAU802496 


T21XJT1 AAAAAA1T5A1 

tSiM lUUUUuU l t>U I 


r?t? AOA^O^Q 

iirAZU^zjo 


F1 iutl 00009^^H0S 

H llvl IUUUUZJ Jliu J 


FPOI 0^994 


S1M10000005P06 


SAIJ802121 


C2XJT1 AAAAAA 1 A AO 

nJMlUUUUUU 1 AUz 


FPA90<I9^7 

jirAZU jz j / 


F11UT1 00009^^PT0S 

C 1 1V1 1 UUUUZ J JilU J 


FP0 103225 


S1M10000005D06 


SAU801183 


K3M1 000000 1AU2 


•RCA 0059^8 

xirAZUOZOo 


F1 \yf 100009^ 08 
li 1 1VI 1 UUUUZ j jUvO 


pro 1011 R5 

X_»V_/W X U J I 0 J 


^ 1 M 1 000000SD06 


SAIJ801 184 


TJIXjf 1 AAAAAA1 "DAT 

c3 IVLl UUUUUU IB Uz 


T?T7A90^99^ 

cr/\.zujzzj 


F1 1VA1 00009HF08 
XwiJLvx i uuuuz j jruo 


FPO10396S 


S 1 M 1 0000005 A07 

k_> xlvx luUvUVUJAU / 


SAU800967 


c3M1UUuUUU1JdUz 


en a 001 077 


F1 K/T1 000091^FOR 
liiivi i uuuuz jjruo 


FPD1 019^6 


S 1 M 1 00O0005R07 


SAU802496 


C3\>ri /"VAAAAAI "Q AH 

C 3 M 1 UUUUUU 1 tt\)Z 


FT7A0O^ 1 11 


F1A41 00009 11 A 0Q 
H 1 1Y1 1 UUUUZ JJ/WJy 


FPD1 040Q9 


S 1 M 1 0000005D07 


SAU801264 


X*1\AA AAAAAA 1 C^CY) 

hjM I UUUUUU 1 ouz 


FFA00OR4O 
UrAZUUoHU 


FIlvTl 00009^^AOQ 


FPO 104093 


S1M10000005A08 


SAU802496 


TJTX/f 1 AAAAAA 1 AO 

cjMI UUUUUU IJJUZ 


FFAOOOOO^ 
nr/\zuzuuj 


F1 M1 00009^^FOQ 


FCOl 03238 


S1M10000005B08 


SAU800548 


AAAAAA1 17A0 

him 1 UUUUUU 1 bOz 


A OOOSzlO 
E.rAZUUo4U 


F1 TUf 1 00009 ^^FOQ 
\2* 1 1V1 1 UUUUZ J jEJJy 


prm oi9iQ 


S1M1 000000 SD08 


SAU800607 


T3QX/T1 AAAAAA 1 T7AO 

cjMx UUUUUU lrUZ 


FT* A90ORO7 


F 1 Ml 000091^0° 

Ct 1IV1 1 UUUULJ j Sr\jy 


FrO1038R6 

Jl!/V_/V-/ 1U JOOU 


S1M10000005E08 

O X 1VX lUVVvUVJuvU 


SAU802496 


XjlJi/f 1 AAAAAA 1 nC\^ 

ciiVL 1 UUUUUU 1 vjUZ 


T7T7 A00^9^7 
XirAZUDZD / 


F1 \A1 00009^^m 0 
C/ 1 ivi 1 UUUUZ j JJJ 1 u 


FP0 1 01949 


S1M10000005B09 


SAU800122 


13 IX /f 1 AAAAAA 1 n AO 
Ml UUUUUU IvjUZ 


pt?AOA«0<Q 
IirAZUDZDo 


F TM 1 00009 ^ ^Fi 1 0 

E/i ivi 1UUUUZ3 JU IU 


FP0 101941 


S1 M1 0000005 C09 


SAU801481 


T31X/T 1 AAAAAA1 T-TAO 

Ji J M 1 UUUUUU 1 rlUZ 


FFA90OR1 1 
UrAZUUo 1 1 


F1M100009^^fT10 

J3 11V11 UUUUZ jjfl 1U 


FPO1000Q4 


5? 1 M 1 0000005D09 

O 1 1VX 1 V/UV/vUVJL'wy 


SAU800542 


CJA/TI AAAAAA1 T7A1 

Ji JM 1 UUUUUU 1 EjVj 


FFA901 Q87 


F1 Ml 00009^4F01 
& iivii uuuuz j*f nu i 


FP01 01884 


SMMIOOOOOO^AIO 


SAU801723 


"PIA/f 1 AAAAAA1 T7A1 
xi J M 1 UU UU UU 1 J3U J 


FFAOO^O^R 

rlrAZUDZDo 


cilvfl 0000914F109 

IZf I Ivi i UUUUZ^HXjUZ 


FP01 01886 

x2iKs\J I UJ OOvJ 


S1M1000000SA10 


SAU801722 


p*iyi AAAnnm nn^ 

HO IVI i UUUUUU I \JU J 


FFA901Q87 


F1 M1 0000214G02 


EPO103233 


■ S1M10000005A11 

UllTllUUUV/VVjiXl X 


SAU801644 


pimi ooooooi noi 

C jIVX 1 UUUUUU 1 UU J 


FFA90S9SR 


F 1 M 1 0000214G02 

Li, 1 1VJL i UvUv^J^Uu^ 


FPO 103234 


S1M10000005C11 


SAU801113 

UikW UU I A- A 


F1M1 0000001 H03 

X3J1VXX UUUUUU XxTUJ 




E1M10000234C05 


ECO103181 


S1M10000005D11 


SAU800547 


F1M1 0000001 FT01 


FFA205258 


E1M10000234C07 


ECO 103 844 


S1M10000005E11 


SAU8001 55 


fimi 0000001 nod 

HJIVI 1 UUUUUU I Uu*t 


FFA901QR0 
c<r/\^u i ✓ ov 


F1M10000234C08 


FPO 103 878 


S1M1O0O0005B12 

U X *VX X VvvVVvWU X 4& 


SAU802160 


FlfuTI OOOO001 D04 
CJ1V1 1 UUUUUU I UUH 


FFA9010R1 


F 1 Ml 0000914rOR 


FPO204Q42 


vSlM10000005R12 


SAU603460 


F1M1 0000001 H04 
JjOIVX 1 UUUUUU 1 JL/UH 


FFA90S990 


F1M100002^4F0R 


FPO 103461 

4JVV 1 UJtv 1 


S 1 M 1 0000005D 1 2 

O X IVX X Uuv/wWJX/ X i-> 


SAU801644 


F1M1 AAAA001 F04 
X^jM I UUUUUU 1J2UH 


FFA901 098 
.cr/\zu luzo 


F 1 M 1 00009 14FT08 

E* I IVI 1 UUUUZ jtTlUO 


FPOI 01996 

IZiVsKJ I U J Z,Z<U 


S1M10000006F01 


SAU801264 

L_3/i. UOU1 AUT 


T70.X/T1 AAAAAA 1 FOA 
XijiVx 1 UUUUUU 1 r U4 


FFA900S1 1 

urAZUUo i i 


F1 M100009^4F00 
Et 1 IVI 1 UUUUZ jH-r \Jy 


FPO10105S 


ciui 0000006R09 

O X 1YX X \j\J\}\J\J\)\JlJ\J 


SATT800381 


T71X/M AAAAAAI r^A/1 

£jiVL 1 UUUUUU 1 OU4 


T7PAOA1 OQT 


F1 Ml 0000914m 0 
EMvfli UUUUZ jHU 1 U 


PPH1 00876 
XiL/WlUUo /D 


omi O000O0fiF09 

O X IVX X UUUUUU0X3UZ 


SATT8094Q6 


"PlX/fl AAAAAA 1 TJA/i 
£JM 1 UUUUUU iriU4 


FFA001 QSO 

tirAZUiyou 


F1 Ml 0000914fr1 0 
D 1 1Y1 1 UUUUZ J*tVJ I U 


FPD1 00886 


<51 Ml 0000006F09 
lj i Lvi i uuuuuuoruz 


SAT 18091 60 


"EIXAI AAAAAA 1 T-IA/1 
C j IVll UUUUUU L riU4 


PPA901 Qfil 


F1 Ml A000914R1 9 
IillVllUUUUZj4D 1Z 


ppo 1 040 1 o 

HL-U X U*f U X U 


Q 1 M 1 0OOOO06HO9 

O XIVX XUUUUUUOVJUZ 


S AT T8091 95 
unUOUZ XZJ 


T71Nvf 1 AAAAAA1 T-TA/1 

xijJVl 1 UUUUUU lriU4 


T717AOA*vOOQ 

urAZUDZzy 


P 1 X/f 1 AAnA91^PlA1 
E, L IVI 1 UUUUZ J jJJU 1 


PPO109911 
JC/LAJIUZZJ J 


Q1 Ml 0000006 A 01 
o XIVX iUUUUUUDAUJ 


cat T8094Q6 

o/\U OUZH-^U 


P1XA1 AAAAAAI TiA< 
X} J M 1 UU U UUU 1 D U J 


T7T7A001 QQ^ 


PI M1 0000915 A C\1 
E 1 IVI 1 UUUUZ J J/\U 0 


PPO1007Q8 
X2»^V-/iUU /yo 


<J1 M1 0000006R01 
O XIVXIUUUUUUOXjUj 


SAT T809655 


T?1X/f 1 AAAAAA 1 T*A< 

JijMlUUUUUUlUUj 


PT7AOA1 G7/1 
UrAZU iy /*f 


PI Xyf 1 000091 5T-T07 
Xl 1 IVI 1 UUUUZ jjrlUJ 


FPni01886 


Ql M1 0000006Ti01 
oXXVX 1UUUUUU0X-/UJ 


S ATT801 740 
OA.UOUX /*tU 


Pix/n Annnoni no^ 

E, jM I UUUUUU 1 JL/U J 


PFA0O1 Q7^ 


P1 M1 00OO915POA 
CiiYl 1 UUUUZ ^jXlU £ f 


PPOl 01916 
EA^yJ l U J Z J o 


ciui nOOO006FO1 

O ilVH UUUUUUOCU J 


SAT T801 956 

O/VUOUXZJU 


T?1Xif 1 AAAAAA1 f~lf\Z 
£,3m 1 UUUUUU 1 OU J 


P17AOAOAA1 

xir AzUzuu 1 


P1 X/Tl 000091 5PO^ 
JillVllUUUUZOjrJUO 


XIV^UIUjooO 


<si mi noooon^FOi 
o livx x uuuuuuor u j 


S AT T80 14.14 
oAU OU X tJH 


PTIUf 1 AAAAAA 1 f^A^ 
Xi M 1 UUUUUU 1 uU D 


PTJAOOOOO^ 

cr azuzuu j 


PI M1 0000915F06 

e* iivii uuuuz jjruo 


PPH1 01481 


ciui 0000006P01 

O X IVX X UUUUUU0VJU Jt 


SATT801975 


T71X/11 AAAAAA 1 A A< 
Xlj M 1 UUUUUU 1 AUO 


PT7A901 09S 

xirAZU lUZo 


P1 000091 5R08 
XZ. 1 Ivi 1 UUUUZ JJXDUo 


PPOl 01885 


Q1M10000006A04 
O I IVX X UUUUUU0/\U4 


S AT T801 1 1Q 


F1M1 AAAAAAI F06 

n> jivi l uuuuuu l r uo 


FFA901 O0R 

iiri\zu iuzo 


PI M1O00O915F0R 
Ei 1 1V1 1 UUUUZ JJXjUO 


PPOl 01 161 
XivrVJ X Uj lUX 


cmi 0000006U04 

O X IVX XUUUUUUODU't 


SATTR09496 


F1M1 00O0001 ROR 
HO IVI 1 UUUUUU 1 DUO 


FFA0O1 09R 
Xlr AZU 1 uzo 


F1 M1 0000915R0Q 
Ei X 1YX i. U U U U Z J J D U y 


FPOI 01 848 

Ei\s\J I U X O^tO 


<i1 M1 0000006P04 
O X IVX X uuuuuuuv^ut 


SATTR091 58 


F1M1 0000001 FOR 

XI J IVX 1 UUUUUU IXZ.UO 


FFA900R07 


F1 M1000091SH00 


FPOI 01481 


^ 1 M 1 0000006F04 

O X lvl x Uuvvuv/UJuv't 


SATJ801089 

OAU Owl \JO? 


F1M1 0000001 POQ 


FFA900S^0 
cr/\zuuo 


F1 Ml 00009 1SFI0Q 
j_»xivi i uuuuz j jnu7 


FPOI 01489 

XjV^W X UJtOZ 


9 1 VT 1 0000006F04 


SATJ801644 


p;yi 0000001 DOQ 


1 FFA9010S7 


F1 M1000021^R10 


FPOI 00886 


S1M10000006G04 


SAU801740 


F1M1 0000001 DOQ 


FFA90^9SS 
! x2>r/\zujzjo 


F1M1 0000915 A 1 1 


FPO1099QQ 


SI Ml 0000006 A05 


SAT J 802 9 24 


F^MI 0000001 F09 


FFA901 

iji Aiu iyoi 


F1M100002^SF19 


FPO101913 


SI Ml 0000006 A05 


SAU802223 


E3M1 000000 1F09 


FFA90S9SR 


F1M1000091SF19 


FPOI 03934 


S1M1O00O006DO5 

O X IVX X UUwvVyUvjL/u J 


SAU802496 


E3M 1000000 IB 10 


EFA205257 


E1M10000236E01 


ECO 100095 


S1M1O00O006GO5 


SAU801256 


E3M10000001B10 


EFA205258 


E1M10000236A02 


ECO 102340 


S1M10000006C06 


SAU800331 


E3M10000004D01 


EFA201985 


E1M10000236E02 


ECO103878 


S1M10000006C06 


SAU800332 


E3M10000004D01 


EFA201984 


E1M10000236E02 


ECO204942 


S1M10000006D06 


SAU802496 


E3M10000004D01 


EFA202953 


E1M10000236A03 


ECO103287 


S1M10000006F06 


SAU800548 


E3M10000004G01 


EFA200839 


E1M10000236D03 


ECO102556 


S1M10000006G06 


SAU800006 


E3M10000004D02 


EFA202022 


E1M10000236G03 


ECO 102655 


S1M10000006A07 


SAU800967 


E3M10000004D02 


EFA202028 


E1M10000236A04 


ECO103186 


S1M10000006B07 


SAU801760 
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Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


E3M10000004D02 


EFA202536 


E1M10000236D04 


ECO103481 


S1M10000006C07 


SAU800546 


E3M10000004C03 


EFA200412 


E1M10000236G04 


ECO103510 


S1M10000006D07 


SAU801105 


E3M10000004A04 


EFA201981 


E1M10000236A05 


ECO102847 


S1M10000006E07 


SAU802496 


E3M10000004A04 


EFA205229 


E1M10000236F05 


ECO103181 


S1M10000006G07 


SAU801731 


E3M10000004F08 


EFA201977 


E1M10000236F05 


ECO103182 


S1M10000006A08 


SAU802496 


E3M1O0O0O04F08 


EFA203137 


E1M10000236H06 


ECO103242 


S1M10000006E08 


SAU802238 


E3M10000004D10 


EFA201999 


E1M10000236H06 


ECO 103243 


S1M10000006A10 


SAU802496 


E3M10000004D10 


EFA201997 


E1M10000236D08 


ECO103669 


S1M10000006B10 


SAU802240 


E3M10000004F10 


EFA200624 


E1M10000236F09 


ECO 103228 


S1M10000006C10 


SAU802496 


E3M10000004E11 


EFA200624 


E1M10000236C10 


ECO102227 


S1M10000006G10 


SAU802247 


E3M10000004H11 


EFA205225 


E1M10000236A11 


ECO102986 


SIM10000006G10 


SAU802248 


E3M10000004H11 


EFA201977 


E1M10000236C11 


ECO101088 


S1M10000006B11 


SAU801618 


F3M10000004H11 


EFA203137 


EIM10000236F12 


ECO101355 


S1M10000006G11 


SAU802119 


E3M10000005B01 


EFA201984 


E1M10000237A02 


ECO103161 


S1M10000006G11 


SAU802118 


E3M10000005B01 


EFA201983 


E1M10000237B02 


ECO101830 


S1M100O0006A12 


SAU800548 


E3M10000005C01 


EFA200839 


E1M10000237E04 


ECO103217 


S1M10000006B12 


SAU802558 


E3M100000O5EO1 


EFA201977 


E1M10000237E04 


ECO103218 


S1M10000007F01 


SAU801256 


E3M10OOO0O5EO1 


EFA203137 


E1M10000237H04 


ECO103624 


S1M10000007B02 


SAU800591 


E3M10000005E02 


EFA201977 


E1M10000237H04 


ECO103625 


S1M10OOO007B02 


SAU800592 


E3M10000005E02 


EFA203137 


E1M10000237G06 


ECO 103232 


S1M10000007F02 


SAU801366 


E3M10000005C03 


EFA200811 


E1M10000237G06 


ECO 103233 


S1M10000007G02 


SAU801138 


E3M10000005C03 


EFA200812 


E1M10000237C07 


ECO103886 


S1M10000007A03 


SAU801899 


E3M10000005D03 


EFA200811 


E1M10000237G07 


ECO103263 


S1M10000007D03 


SAU802496 


E3M100O00O5DO3 


EFA200812 


E1M10000237H07 


ECO102267 


S1M10000007G03 


SAU800967 


E3M1OO000O5EO3 


EFA200811 


E1M10000237A08 


ECO103217 


S1M10000007C04 


SAU801740 


E3M10000005E03 


EFA200812 


E1M10000237A08 


ECO103216 


S1M10000007E04 


SAU802496 


E3M10000005C04 


EFA200660 


E1M10000237B08 


ECO101185 


S1M10000007F04 


SAU800478 


E3M10000005C04 


EFA200661 


E1M10000237B08 


ECO101186 


S1M10000007C05 


SAU800547 


E3M10000005D04 


EFA200839 


E1M10000237D08 


ECO103217 


S1M10000007G05 


SAU800548 


E3M10000005H04 


EFA200839 


E1M10000237D08 


ECO103216 


S1M10000007C06 


SAU801900 


E3M10000005G05 


EFA201977 


E1M10000237E08 


ECO103262 


S1M10000007D06 


SAU800547 


E3M1OO0O0O5G05 


EFA203137 


E1M10000237E08 


ECO103878 


S1M10000007E06 


SAU801113 


E3M10000005A07 


EFA200811 


E1M10000237E08 


ECO204942 


S1M10000007C07 


SAU801904 


E3M10000005A07 


EFA200812 


E1M10000237B09 


ECO 101 844 


S1M10000007E07 


SAU801618 


E3M10000005F07 


EFA200839 


E1M10000237D10 


ECO 102060 


S1M10000007G07 


SAU802638 


E3M10000005B08 


EFA201977 


E1M10000237D10 


ECO 102061 


S1M10000007C08 


SAU800482 


E3M10000005B08 


EFA203137 


E1M10000237E11 


ECO100169 


S1M10000007E08 


SAU800700 


E3M10000005E08 


EFA202276 


E1M10000238G01 


ECO103451 


S1M10000007F08 


SAU802261 


E3M10000005D10 


EFA201977 


E1M10000238A02 


ECO103514 


S1M10000007F09 


SAU800210 


E3M10000005D10 


EFA203137 


E1M10000238F03 


ECO101939 


S1M10000007D10 


SAU800537 


E3M10000005F10 


EFA201977 


E1M10000238B04 


ECO 103262 


S1M10000007F10 


• SAU802240 


E3M10000005F10 


EFA203137 


E1M10000238B04 


ECO 103878 


S1M10000007B11 


SAU802177 


E3M10000006C01 


EFA201982 


E1M10000238B04 


ECO204942 


S1M10000007B11 


SAU802176 


E3M10000006C01 


EFA201981 


E1M10000238D04 


ECO104147 


S1M10000007D11 


SAU801900 


E3M10000006G02 


EFA202214 


E1M10000238F04 


ECO103224 


S1M10000008F01 


SAU802160 


E3M10000006G02 


EFA2022I6 


E1M10000238F04 


ECO 103225 


S1M100O0008F01 


SAU603460 


E3M10000006B03 


EFA201999 


E1M10000238E05 


ECO 103263 


S1M10000008F02 


SAU800519 


E3M10000006B03 


EFA201997 


E1M10000238F05 


ECO100194 


S1M10000008G02 


SAU802643 


E3M10000006D03 


EFA201982 


E1M10000238F05 


ECO100195 


S1M10000008A03 


SAU802177 


E3M10000006D03 


EFA201981 


E1M10000238D06 


ECO101185 


S1M10000008A03 


SAU802176 


E3M10000006F04 


EFA200811 


E1M10000238D06 


ECO101186 


S1M1OOO0008BO3 


SAU800023 


E3M10000006F04 


EFA200812 


E1M10000238F06 


ECO 103229 


S1M1OOO0008FO3 


SAU800753 


E3M10000006G04 


EFA201999 


E1M10000238F06 


ECO 103230 


S1M10000008G03 


SAU802369 
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Clone Name 


— r r 

Oene 


PlnneName 

v^iuiiw i^iaiiiv 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


F1AA 1 OAAfiOAfinA4. 


FFA201997 


E1M10000238A07 


ECO103236 


S1M10000008A04 


SAU800478 


F"*A/f i aaoaoo^ptoq 

HjiVl 1UUUvUUOaaV7 


FFA201028 


E1M10000238A07 


ECO103237 


S1M10000008B04 


SAU802496 


f^aa i aaaaaa^fi 1 


FFA200811 


E1M10000238A08 


ECO101628 


S1M10000008D05 


SAU800517 


t^aa 1 aaaaaa^f 1 1 


FFA200812 


E1M10000238E08 


ECO 103237 


S1M10000008D05 


SAU202623 


r^aa 1 aaaaoo^pi 9 


FFA205225 


E1M10000238E08 


ECO103238 


S1M10000008E05 


SAU801183 


fiaa 1 aaaaaa^pi 9 


FFA201977 


E1M10000238B09 


ECO102213 


S1M10000008G05 


SAU800305 


fqaai aaaaoo^p 1 7 


FFA203137 


E1M10000238G09 


ECOl 03242 


S1M10000008B06 


SAU802225 


f^aa i aaoaoo^pm 9 


FFA201999 


E1M10000238H09 


ECO101324 


S1M10000008F06 


SAU800381 


piaai aaaaaaaoi 9 


FFA201997 


E 1 M 1 000023 8F 12 


ECO 100 179 


S1M10000008A08 


SAU800195 


fiaai aaaaaa7F01 


FFA201999 


E1M10000238F12 


ECO100180 


S1M10000008B08 


SAU801900 


uiA/Ti aaaaaa7FA 1 


FFA201997 


E1M10000239B01 


ECO 104091 


S1M10000008C08 


SAU8OOO06 


"CIA/H AAAAAA7PA 1 
CjNi 1UUUUUU /OU A 


FFA901999 


E1M10000239B01 


ECO 104092 


S1M10000008E08 


SAU800548 


cia/m AAHAAA7P/M 


FFA901997 


E1M10000239D01 


ECO102636 


S1M10000008F08 


SAU801618 


F 7 \A 1 0000007 A 09 


FFA201999 


E1M10000239D02 


ECO103885 


S1M10000008A09 


SAU800381 


F^AA1 AAAAA07A09 


FFA201997 


E1M10000239C03 


ECO103222 


S1M10000008B09 


SAU801193 


F1 AA 1 OOAOAA7R09 


FFA201999 

Jji A^U 1. S J 


E1M10000239C03 


ECO103223 


S1M10000008C09 


SAU802238 


F'JAAI 0000007ft 09 


FFA201997 


E1M10000239E04 


ECO 104090 


S1M10000008E09 


SAU801698 


T71AA1 AAAAAA7HA'} 


FFA201999 

J—/1 A4iV A ✓ 


E1M10000239F04 


ECO104243 


S1M10000008F09 


SAU802496 


F1AA1 AAA0007RO'} 


FFA901997 

1_/A A4U 1^-7 / 


E1M10000239F04 


ECO104242 


S1M10000008B10 


SAU801740 


F**AA 1 AA00007P01 


FFA201982 


E1M10000239C05 


ECO102827 


S1M10000008E10 


L SAU801621 


F1AA1 AA00007PO'* 


FFA901981 


E1M10000239C05 


ECO102828 


S1M10000008F10 


SAU800537 


F3 AA 1 0000007D01 


FFA201999 

U<A A4V17// 


E1M10000239H05 


ECO103697 


S1M10000008F11 


SAU802502 


F^AAI AAA0AA7n0^ 


FFA201997 


E1M10000239H07 


ECO101139 


S1M10000008A12 


SAU801740 


F'XAA! 0000007H0^ 


FFA202214 


E1M10000239A08 


ECO 103886 


S1M10000009B01 


SAU802397 


"P^Tv/Tl 0000007HO*} 


FFA202216 


E1M10000239D08 


ECO103886 


S1M10000009C01 


SAU801516 


pwi OA00007P04 


FFA201028 


E1M10000239F08 


ECO104187 


S1M10000009C01 


SAU801515 


F1AA1 0000007F0S 


FFA201980 


E1M10000239H08 


ECO103885 


S1M10000009D01 


SAU802189 


F'lAAi 0000007F0S 

x^JlVllUvUVJUU 1 CAJJ 


FFA701981 


E1M10000239H10 


ECO 103226 


S1M10000009F01 


SAU802507 


FTAA 1 00OOO07FO<5 


FFA205229 


E1M10000239H10 


ECO103227 


S1M10000009H01 


SAU802397 


R^AA 1 0000007F06 


FFA901999 


E1M10000239G11 


ECO103886 


. SI Ml 0000009 A02 


SAU801286 


F1AA 1 0OOO007F06 


FFA901QQ7 


F1M10000239G12 


ECO 102425 


S1M10000009B02 


SAU801286 


FT\A1 A0OOO08F09 


FFA200360 

i-ji ^A^.V7\J J\_»\7 


E1M10000240B03 


ECO 103239 


S1M10000009C02 


SAU800118 


F 7 A/11 000000RW19 
DJlVlIUUUUUUoIlUZ. 


FFA200766 


E1M10000240B03 


ECO 103240 


S1M10000009D02 


SAU801362 


F1AA 1 0000008P0^ 


FFA20080S 


E1M10000240D03 


ECO103228 


S1M10000009E02 


SAU801516 


F^A/f 1 AOOOOARnO^ 


FFA901999 

CjI f\Z*\J 1777 


E1M10000240D03 

1 * X 1 YX X \J \J\J \J \J 


ECO 103229 


S1M10000009E02 


SAU801515 


F'JAAl oooooorho^ 


FFA901997 

1_/1 YA.ZrV7 17 7/ 


E1MI0000240A04 


ECO 100 198 


S1M10000009F02 


SAU802139 


F1AA1 000000RP0R 


FFA2016^7 


E1M10000240D06 


ECO 100 179 


S1M10000009G02 


SAU801516 


F1\A1 AOOOOORHOR 


i FFA200805 


E1M10000240D06 


ECO 100 180 


S1M10000009G02 


SAU801515 


PW1 0OOO0ORPOQ 


FFA901986 


E1M10000240G07 

1_> X xvx X V/W v»*»~ V/VJ V / 


ECO 103242 


S1M10000009H02 


SAU802632 


F1AA 1 0OOO0ORPOQ 


FFA2052S5 


F1M10000240C08 

AJ 1 1VX X VVVv<<™WvVO 


ECO101259 


S1M10000009B03 


SAU802397 


F^A/fi OOOOOOKPJOQ 


FFA200839 


E1M10000240C08 


ECO101258 


S1M10000009D03 


SAU800118 


F1AA 1 000000RG0Q 
cowl i\jv\jyj\j\jQ\j\jy 


FFA200840 


E1M10000240F08 


ECO 100095 


S1M10000009F03 


SAU800476 


F1M1 0000009D0 1 


EFA201986 


E1M10000240B10 


ECO101259 


S1M10000009G03 


SAU802502 




EFA205255 


E1M10000240B10 


ECO101258 


S1M10000009H03 


SAU800176 


FW10000009F02 

A-i J1V1 1 yUUUUU71jy£i 


FFA201986 


E1M10000240B11 


ECO103624 


S1M10000009H03 


SAU800177 


F Wl 0000009F02 


EFA205255 


El Ml 000024 OB 11 

i— J X XTX 1 VVV \J £mr* w X X 


ECO103625 


S1M10000009A04 


SAU801013 


F^Ml 0000009G02 


EFA200805 


E1M10000240H11 


ECO103161 


S1M10000009B04 


SAU801193 


E3M10000009E03 


EFA202001 


i E1M10000240B12 


ECO100886 


S1M10000009D04 


SAU801013 


E3M10000009E05 


EFA200805 


E1M10000241F01 


ECO103885 


S1M10000009B05 


SAU800542 


E3M10000009H06 


EFA200495 


E1M10000241A02 


ECO103263 


S1M10000009C05 


SAU800542 


E3M10000009CO7 


' EFA202216 


i E1M10000241H02 


ECO103624 


[ S1M10000009D05 


SAU802511 


E3M10000009C07 


f EFA10483e 


» E1M10000241H02 


ECO103625 


S1M10000009F05 


SAU800542 


E3M10000009COS 


» EFA20080; 


' E1M10000241A04 


ECO103263 


S1M10000009G05 


SAU800542 
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Gene 
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Gene 
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Gene 
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T!1\A 1 AAAAA1 OFA1 

bJMlUUUUUlUrU 1 


crrv^u a ✓ / u 


E1M10000241C06 


ECO101232 


S1M10000009H05 


SAU800230 


T7^Ajf 1 AAAAA 1 APA1 


PJ7A ?A 1 077 


Fl Ml 000024 1C06 


ECO101233 


S1M10000009B06 


SAU801139 


T? 1 X K 1 A A A a a 1 ALT A7 

boMlUUUUU lUHUZ 


pijA ?AlQ7fi 
cri\zu Ay /v> 


F1M10000241F06 


ECO103265 


S1M10000009C06 


SAU800259 


"C^X jM AAAAA 1 AT"\AC 

E3M1QQ00U10DU5 


PUA7A1 ^71 


F 1 M 1 000024 1 H07 


ECO 103263 


S1M10000009E06 


SAU801760 


T3TX jTI AAAAA1 A^l A*7 

b3M10UUUUlUuU / 


PBA7A10Q^ 

turAzu i y .7 j 


F1M1000024IA08 


ECO 103 607 


S1M10000009F06 


SAU800542 


T?1 A JC\ AAAAA1 APAO 

E3M1000UUlUlA)o 


PBA7AA8A7 

tiri\ZUUou / 


F1M1000024IB08 


ECO103263 


S1M10000009G06 


SAU801257 


T7 "} X X 1 A A A A A 1 A/"l AO 

b3 m i oooou 1 uuuy 


PBA7A701 ? 
AZArrVZUZU A 


F1M10000241E08 


ECO 100777 


S1M10000009A07 


SAU800153 


"CIXvH AAAAA1 Afl1 A 

b3 M 1 UUUUU 1 Uu i U 


PWA9A9AA7 
Hari\ZU^UU / 


F1M10000241G08 


ECO103265 


S1M10000009B07 


SAU800357 


TTlXif 1 AAAAA1 1UA9 

b3Ml UUUUU 1 IriUZ 


PBA7AAR1 1 


Fl Ml 000024 1A09 


ECO101834 


S1M10000009C07 


SAU800306 


"DOXVT1 AAAAA1 1PA1 

E3M 1000001 \d\)5 


PWA7A7AA7 
UrAZUZUU / 


F1 Ml 0000241 E09 


ECO 102593 


S1M10000009D07 


SAU801094 


T?i\ X 1 AAAAA 1 inm 

E3M10000U1 11JU3 


PETA7A1QR7 


F 1 M 1 000024 1 H09 


ECO 103481 


S1M10000009D07 


SAU801095 


T?*5X <f 1 AAAAA1 1 T\A1 

E3M10UUUU1 IDUj 


PBA7A^9^R 
AirAZUjZJO 


F1M10000241B11 


ECO 1025 88 


S1M10000009F07 


SAU800252 


v?l"fc K 1 AAAAA 1 1 ^A*7 

E3M1000001 1C07 


PBA9AA^A7 
brAZUUJU / 


F1M10000241E12 


ECO 102 144 


S1M10000009G07 


SAU801511 


tfonii AAAAA1 1 A AQ 

E3M1000U01 1 AUy 


rjBjA 9AARdA 
AiiT/\ZUUOH-U 


F 1 M 1 0000242D06 


ECO101089 


S1M10000009H07 


SAU802711 


T?1X jfl AAAAA1 1 DA A 

E3M1000001 lJ30y 


PBA9AA8AS 

rlrAZUUouj 


F 1 M 1 nO00242F07 


ECO103264 


S1M10000009A08 


SAU802100 


rrox X 1 AAAAA 1 ODA1 

E3MiU0UUUlZr>Ul 


RCA 9A1 A9R 


F 1 M 1 0000242H07 


ECO 100663 


S1M1 0000009 A08 


SAU802098 


tjt»/ 1 AAAAA 1 9PA1 

E3M 1 UUUUU 1 ZOU 1 




F1M10000242F08 


ECO102610 


S1M10000009A08 


SAU802099 


T70A jf1 AAAAA 1 ODm 

E3M1UUUUU I ZoUZ 


PCA9A1 RRR 


F1M10000242E11 


ECO101932 


S1M10000009C08 


SAU802100 


T71Xif 1 AAAAA1 1/""1A7 
bJM 1 00000 1ZUUZ 


P17A 9A1QQ^ 


F1M10000242H11 

Ai 1 IVA A Atil A A 1 


ECO 103243 


S1M10000009E08 


SAU802539 


l71A>T1 AAAAA1 9PA^ 

b JM 1 UUUUU 1 Zr K)J 


PU A9A1Q00 


F1M10000242H11 

Aj 1 IVA A VVWViitiil AAA 


ECO 103244 


S1M10000009E08 


SAU202590 


PlA>M AAAAA1 9FA< 

bjMlUUUUULZrUO 


PPA9A*\9S7 


F1M1000024^E12 

A_z A IVA A yUvu(i7<iA/ A x« 


ECO101048 


S1M10000009A09 


SAU800006 


"DTA/fl AAAAA1 OQm 

bJM J UUUUU A ZoU / 


PPA9A1QR6 


F1M10000243F03 

A3 A IVA A \J\J\J\J£*^ J A *J ~> 


ECO 100245 


S1M10000009C09 


SAU801205 


P7A/11 AAAAA1 9P:A7 
bJMAUUUUUiZiJU / 




F1M10000243G03 


ECO 1025 12 


S1M10000009D09 


SAU801507 


tJQA/f 7 AAAAA 1 9RA7 
b JM I UUUUU I ZoU / 


PFA9A1 ORS 


F 1 Ml 0000243 B 04 


ECO 102277 


S1M10000009D09 


SAU801508 


PIA/f 1 AAHAA1 9FA7 

bjMl UUUUU IZrU / 


PPA9A1 QR1 


F1M10000243B04 


ECO102278 


S1M10000009D09 


SAU200470 


P"3A/f t ArtflAAl 9FA7 

b jM 1 UUUUU 1 Zr u / 


PFA9A^?70 
nr /\zu j £Ay 


F 1 M 1 0000243 F04 

Aj> 1 1YA 1 UUUviiTj A W*T 


ECO 101684 


S1M10000009E09 


SAU801011 


T?1A/f1 AAAAA1 

b3Ml UUUUU IZUU / 


PT? A 9A1 QR^ 


F1M1 0000943 F04 

J2r A AVA A wW^nJAV'T 


ECO101685 


S1M10000009F09 


SAU802496 


T71X/T1 AAAAA1 0/"1A*7 

E3M 1 UUUUU 1ZUU / 


PT? A 7A<;9^ 


P 1 M 1 0000943 FOfi 
s2t l avi A uuuuzH" j ryo 


FCO101714 


S1M10000009G09 


SAU8O1680 


T21AJT1 AAAAA1 OTIAQ 

E3M 1 00UOO 1 ZoUo 


PP A 9A^9^7 


F1 M1 0000943F07 

Et A AVA luUuvi'tJf V / 


ECO 100465 


S1M10000009H09 


SAU800543 


"CIA/M AAAAA1 OT"\1 A 

b j M 1 UUUUU 1 ZL> 1 u 


PI? A9AARA^ 
Iir/\ZUUoUJ 


P 1 Ml 0000943H07 

iZ< A 1V1 A UvUwAitJ a 1 v / 


ECO102922 

\ AyVy 1Um,/^w 


S1M10000009A10 


SAU802100 


mX>f 1 AAAAA1 OP1 A 

b JM 1 Vvvuu ilriv 


PP A 9A1 QftA 


F 1 M 1 0000943F0 0 

lv A AVI X uUUUitJl 


ECO101575 


S1M10000009A10 


SAU802099 


TJIA/f 1 AAAAA1 9F1 A 

bjMIUUUUUlZr 1U 


PP A9A^9*\^ 


F1 M1 000094TFU 0 

A3 A IVA AUUUUZrt JJJ 1 v 


ECO 101 152 

Aw V_/ V-/ A V/ A X •/ 


S1M10000009B10 


SAU802244 


T21\A 1 AAAAA 1 QHA7 
biM 1 UUUUU 1 JDUZ 


PPA9A9AA1 

br/xzuzuu a 


F1M1O000943B1O 

SZ A IVA A wuUi*rJA> 1 V/ 


ECO101153 


S1M10000009B10 


SAU802243 


P7A<f 1 AAAAA 1 7FA7 
b JM 1 UUUUU I jHUZ 


PPA9A1 A9R 
HrrVZU AUZo 


F1M10000943F1 1 


ECO 103488 


S1M10000009C10 


SAU802610 


PIXjf i AAAAA 1 'JT-TA'* 
bJiVH UUUUU 1 jtlU J 


PPA9A10RS 
nr/\zu a y o j 


F1M10000244F01 

LJ 1 IVA A UUUv^^i V A 


ECO 100404 


S1M10000009F10 


SAU800189 


p^A/f i 000001 7PA*? 

bjMlUUUUUI JL/Uj 


FPA9A9001 


F 1 M 1 0000244C02 

A_» A 1YA A vUuviiT^ V>v/*< 


ECO 103233 


* S1M10000009G10 


SAU800463 


P7A./f 1 0OAA01 ^PA^ 
bjMiUUUUUA jLA/J 


PFA9DS9RS 


F 1 M 1 0000944P09 

Ai A1VA IWwvit^vvA 


FCO103234 


S1M10000009A11 


SAU801011 


p^mi 000001 ^fos 

AIjAVA 1 UUUUU iJfUj 




F 1 Ml 0000244E02 

Ai 1 IVA A UUvViJ i '*ju 


ECO101475 


S1M10000009B11 


SAU802654 


F^lwf 1 OOAOA1 **T4A^ 
b jM 1 UUUUU 1 jHUj 


FFA9H1QQ7 


F1M10000944F09 


FCO101476 


S1M10000009C11 


SAU802606 


F'JAjf 1 AAAA01 1 A C\f\ 
bj Ml UUUUU 1 J/\UO 


PPA9f)9AA^ 
cr/\zuzuuj 


F 1 M 1 00009 44F09 

L-j I IVA A l/UUUAt*rAyUA. 


FCO201962 


S1M10000009D11 


SAU802503 


FlK/fl OOAA01 *X A A7 
EJM 1 UUUUU 1 J/\U / 


PFA9D9AA1 
cr/\zuzuu a 


F 1 M 1 0000944H02 

Ai A AVA A yJvJ vv/Z<*t^Aa.WZ» 


FCO103160 


S1M10000009D11 


SAU802502 


FllVf 1 AOAAO 1 3F)AR 
bJAVL I UUUUU 1 jaJUo 


PFA9A70R^ 
crAiUiyoj 


F 1 M 1 0000944H02 

Aj A IVA A V/V/V/V^T^A ivL 


ECO103161 


S1M10000009E11 


SAU802230 


pQUi AAAAA 1 IFOR 
iiJlYl 1UUUUU A jCUO 


FFA9AARAS 
cr/\zuuouj 


F1M10000944B03 

AJ A IVA A UUV/\JZ.*t 1 tAJ v J 


FCO101475 


S1M10000009G11 


SAU800942 


fimioooaoi a 

H jM 1UUUUU A 3D A U 


FFA9A10R7 


F1M10000244B03 


ECO 101476 


S1M10000009H11 


SAU802230 


piui 000001 n 

CJAYA A UUUUU A OXJ 1U 




F 1 M 1 0000244B03 

J__/ A IVA A WUUi i"L) 


ECO201962 


S1M10000009B12 


SAU800001 


A3 JAVA A UUUUU A JKJ 1 U 




F 1 M 1 0000244E03 

i_v A IVA A UUvUti™ljv/J 


ECO 103 160 


S1M10000009E12 


SAU801516 


I20AVA A UUVJUw A fUu-' 




l F1M10000244E03 


ECO 103 161 


S1M10000009G12 


SAU700396 


E3M10000014B12 


.EFA205225 


E1M10000244F03 


ECO102669 


S1M10000011B01 


SAU802249 


E3M10000014B12 


EFA20197'? 


' El Ml 0000244 A04 


ECO102336 


i S1M10000011B01 


SAU802248 


E3M10000014B12 


EFA203131 


' E1M10000244D04 


ECO10321? 


S1M10000011C01 


SAU802510 


E3M10000014E12 


EFA20525' 


^ EIM10000244E04 


ECO1019S^ 


' S1M10000011D01 


SAU801677 


E3M10000014E12 


, EFA20198^ 


5 ElM10000244GO-y 


f £0010369/ 


' S1M10000011F01 


SAU801618 
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Gene 
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Gene 

T APiicTTi 




Pt/»Y1 p> 

T acusIT) 


E.3NI 1 UuuuU 1 jd 1 Z 


PPA901QQQ 


F 1 M 1 0000244F08 


ECO 100850 


S1M10000011H01 


SAU801741 


H5 M 1 UUUUU 1 J Ci 1 Z 




F1 Ml 0000244G08 


ECO 103885 


S1M10000011A02 


SAU800517 


cJM 1 UUUUU I jd 1 Z 


PPA90^9^R 


F1M10000244B09 


ECO103181 


S1M10000011B02 


SAU801179 


h JM 1 UUUUU i OAUj 




F1M100n0944FlO 


FCO 104266 


S1M10000011D02 


SAU800517 


ciiurionoooi *cno7 
c3M1UUUUU10L>uJ 


cr/\zvj i j iz 


F1MlOOn0244FlO 


ECO305338 


S1M10000011E02 


SAU802275 


"DO X A 1 A A ArtH 1XA A/1 

E3 M 1 UUUUU 1 o AU4 




P 1 M 1 0000944F 1 1 


ECOl 02588 


S1M10000011E02 


SAU802276 


E3M10000U16CjU5 


TJTI A9A59QQ 

brAZUjZoo 


P 1 \A 1 0000944P1 1 


ppO1004S^ 


S1M10000011H02 


SAU802713 


E3M100UUO16GU5 


CCA OA11/1A 

br AZU J 14U 


ciyi 0000944P 1 9 


FPOI 01372 


S1M10000011A03 


SAU801139 


t-jo X if 1 AAAAA1 /TTTAC 

E3M10000016HQ5 


tJT? A 9A0AA1 

brAZUZUUl 


P 1 \A1 00009A4P1 9 
rj l lvi l uuuuzH*fJti i z 


FP0 10^244 


S1M10000011B03 


SAU801580 


E3M10000016F06 


EC A OAAC/f yl 

EFA2UU544 


CI X/T1 AAAA9/f/tP1 9 

biJVllUUUUZHHr 1Z 


PPH1 0^99^ 
J3V-^WXU0ZZJ 


^1M1 000001 1P03 


SAU802713 


jTI AAAAA1 £E1 A 

E3M10000016MU 


T3t? A OA1 Q9^ 

brAzUiyoo 


P1 \/f 1 0OO09A5P01 
ti 1 1V1 1 UUUUZ*+ J v/U I 


FPO1012S9 


S1M10000011E03 


SAU800453 


T?0\ Jft AAA A A 1 A 

E3M10U00U16rlU 


TJT? A 9A5955 

brAZUDZDj 


P 1 \A 1 00009A5P09 


FPOl 01067 


S1M10000011F03 

U X 1VX X wuu v/u XXX V/*/ 
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E1M10000254C03 


ECO103226 


S1M10000014B08 


SAU800542 


E3M10000028C08 


EFA200811 


E1M10000254F03 


ECO101066 


S1M10000014D08 


SAU800542 


E3M10000028C08 


EFA200812 


E1M10000254A04 


ECO103263 


S1M10000014E08 


SAU802496 


E3M10000028D08 


EFA202015 


E1M10000254G05 


ECO103074 


S1M10000014F08 


SAU800001 


E3M10000029B01 


EFA202214 


E1M10000254G05 


ECO103075 


S1M10000014G08 


SAU800546 
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E3M10000029D01 


EFA202168 


E1M10000254H05 


ECO103243 


S1M10000014H08 


SAU800546 


E3M10000029E01 


EFA202274 


E1M10000254H05 


ECO 103244 


S1M10000014C09 


SAU802249 


E3M10000029F01 


EFA200916 


E1M10000254B06 


ECO102636 


S1M10000014C09 


SAU802248 


E3M10000029G01 


EFA200179 


E1M10000254A07 


ECO103885 


S1M10000014D09 


SAU801061 


E3M10000029A02 


EFA202001 


E1M10000254E07 


ECO103263 


S1M10000014E09 


SAU801760 


R3M10000029A02 


EFA205285 


E1M10000254G07 


ECO 103886 


S1M10000014F09 


SAU801760 


E3M10000029B02 EFA2020U1 


E1M10000254A08 


ECO 103097 


S1M10000014B10 


SAU801186 


E3M10000029C02 


tjt? aoaaicq 

dJVyZvUjDo 


E1M10000254B09 


ECO101134 


S1M10000014C10 


SAU801800 


E3M10000029H02 


fcrAZUU/4/ 


E1M10000254F10 


ECO100095- 


S1M10000014D10 


SAU802154 


E3M10000029H02 


Er AzUU /4o 


E1M10000254A11 


ECO103227 


S1M10000014E10 


SAU800019 


E3M10000029C03 


cca nni no 
brA2013 /y 


E1M10000254C11 


ECO103221 


S1M10000014F10 


SAU801354 


E3M1 000002 9D03 


T7T7 A OAOAA1 


E1M10000254C11 


ECO 103222 


S1M10000014A11 


SAU801630 


E3M10000029EO3 


CCA OAA0A7 


E1M10000254E12 


ECO102834 


S1M10000014B11 


SAU802565 


E3M 1 0000029 A04 




E1M10000255C01 


ECO100886 


S1M10000014B11 


SAU802564 


nix K 1 AAAAAOAO A/( 

E3M10000029B04 


UUA OA1 1 £7 


E1M10000255G02 


ECO103262 


S1M10000014C11 


SAU801682 


-» i AAAAAIAPA^ 

E3M1000Q029C04 


"DC A OAO 1 £A 


E1M10000255G02 


ECO 103878 


S1M10000014C11 


SAU801681 


t-» O X tr •* AAAAAOAAA/I 

E3M100G0029D04 


CCA OAA/K7 


E1M10000255G02 


ECO204942 


S1M10000014D11 


SAU802654 


E3M10000029G04 


CUA 0AA/K7 


E1M10000255H02 


ECO101324 


S1M10000014H11 


SAU802565 


E3M10000029H04 


en? a oao 1 in 


E1M10000255A04 


ECO103482 


S1M10000014H11 


SAU802564 


x -f AAAAA^ATTA >4 

E3M10000029H04 


CCA OAOl T/£ 

CTA2U21 /O 


E1M10000255D05 


ECO100886 


S1M10000014A12 


SAU800006 


ynnl A AAAA^ A A f\C 

E3M10000O29AO5 


tjca OA1 AOQ 


E1M10000255F06 


ECO 102857 


. S1M10000014B12 


SAU802565 


nix jti aaaaaa r\TJ A C 

E3M1 0000029130!) 


DBA OAAC/lfl 


E1M10000255G06 


ECO103262 


S1M10000014B12 


SAU802564 


T"?1X K 1 AAAAA1APAC 

E3M10000029CUD 


T3UA 0AA<\£0 


E1M10000255G06 


ECO103878 


S1M10000014C12 


SAU802218 


nx ifl AAAAAIAT^AC 

E3 M 1 0000029DO-) 


CCA 0A10Q7 


E1M10000255G06 


ECO204942 


S1M10000014C12 


SAU802217 


n \ jM AAAAAOACAC 

E3M 1 0000029b0 o 


CEA'OAAI GO 


E1M10000255B08 


ECO103226 


S1M10000014E12 


SAU802160 


XI AAAAA1ACAC 

E3M10000029r05 


cJrAZUZiou 


E1M10000255B08 


ECO103227 


S1M10000014G12 


SAU802246 


n \ /i AAAAAOnPAC 

E3M 10000029G05 


CEA"im 1 GA 


E1M10000255D09 


ECO103655 


S1M10000014G12 


SAU802247 


t-»--> > jr -I AAA A AAAT TAT 

E3M 1 0000029H05 


CCA'OAOAA7 

crA-ZUzUU / 


E1M10000255F09 


ECO102827 


S1M10000015C01 


SAU800547 


E3M10000029B06 


ErAzUi /4y 


E1M10000255F09 


ECO102828 


S1M10000015F01 


SAU802548 


E3M10000029C06 


JiA^ZUl9o4 


E1M10000255B10 


ECO101026 


S1M10000015G01 


SAU800324 


r""1X X 1 AAAAAO C\f~* A C 

E3M10000029C06 


nuA'HAi no o 


E1M10000256F01 


ECO103263 


S1M10000015A02 


SAU801631 


•fix K 1 AAAAAOA'nAiT 

E3M10000029D06 


crAxUiyo / 


E1M10000256B02 


ECO102645 


S1M10000015B02 


SAU802606 


POX r -i nAAAAO AT\A £1 

E3M 1 0000029DO 6 


DCA^AI AQ1 


E1M10000256B02 


ECO102646 


S1M10000015B02 


SAU802605 


T?1X X 1 AAAAAIATfA^ 

E3 M 1 0000029FO 6 




E1M10000256D02 


ECO101684 


S1M10000015C02 


SAU802606 


tJllV/f 1 AAAAA0Qf 1 A7 


TJCA^ AO 1 77 


E1M10000256A04 


ECO104147 


S1M10000015C02 


SAU802605 


Dix #1 AAAAATAPAH 

E3M10000029C07 


CCAVOAO 1 *7/C 
CW&ZUZl /D 


E1M10000256C05 


ECO103559 


S1M10000015D02 


SAU802261 


nix jm AAAAA^ntrm 

E3M 1 0000029E07 


ncft'n no no 


E1M10000256E07 


ECO 103262 


S1M10000015E02 


SAU800187 


AAAAA0Qf~lA7 


CCA'OAI Q/CQ 

cr^zuioo? 


E1M10000256E07 


ECO103878 


S1M10000015F02 


SAU800499 


F3M10000029H07 


EFA202013 


E1M10000256E07 


ECO204942 


S1M10000015G02 


SAU801007 


E3M10000029B08 


EFA202200 


E1M10000256E09 


ECO100184 


S1M10000015G02 


SAU801008 


E3M10000029C08 


EE^203606 


E1M10000256E09 


ECO100185 


S1M10000015A03 


SAU800185 


E3M10000029C08 


EF^203607 


E1M10000256A10 


ECO102415 


S1M10000015C03 


SAU800187 


E3M10000029D08 


EFiK201926 


E1M10000256F1C 


ECO 103 160 


S1M10000015D03 


SAU802331 


E3M10000029E08 


EFAS02298 


E1M10000256C12 


ECO 103230 


S1M1OOO0015E03 


SAU801511 


E3M10000029G08 


EFA202012 


E1M10000256C12 


ECO103231 


S1M1OO00015FO3 


SAU801758 


E3M10000029H08 


EFA201982 


E1M10000257C01 


ECO 103 820 


S1M10000015G03 


SAU801749 


E3M10000029C0S 


EF^201869 


E1M10000257G01 


ECO 103238 


S1M1 0000015 A04 


SAU600582 


E3M10000029EOS 


E^C200457 


E1M10000257G01 


ECO103239 


S1M10000015D04 


SAU800942 


E3M10000029F0S 


E?^20146C 


E1M10000257G01 


ECO10324C 


S1M10000015F0^3 


SAU801758 


E3M10000029G0S 


) Si&20053S 


E1M10000257AO: 


\ ECO100135 


SIM10000015G04 


\ SAU801719 


E3M1 0000029 A1C 


) EfiO0200'y 


r E1M10000257D0S 


1 ECO102555 


S1M10000015H04 


\ SAU802230 


E3M10000029C1C 


) K^0045^ 


' E1M10000257D0: 


I ECO10255d 


i S1M10000015H04 


[ SAU802229 


E3M10000029E1C 


) ffi&20186S 


> EIM10000257H0: 
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J S1M10000015AO! 
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E3M10000029E10 


EFA201867 


E1M10000257H02 


ECO103227, 


S1M1OOOO015C05 


SAU600582 


E3M10000029F10 


EFA202378 


E1M10000257C03 


ECO100161 


S1M10000015D05 


SAU802262 


F*}M10000029G10 


EFA200245 


E1M10000257F04 


ECO101685 


S1M10000015G05 


SAU801515 


F W1 0000029G10 


EFA200246 


E1M10000257F04 


ECO101686 


S1M10000015A06 


SAU801572 


F1M10000029B11 


EFA200478 


E1M10000257G04 


ECO 103263 


S1M10000015C06 


SAU802217 


F1M10000029G11 


EFA200326 


E1M10000257B05 


ECO101500 


• S1M10000015D06 


SAU802094 


F1M10000029H11 


EFA202003 


E1M10000257D05 


ECO102599 


S1M100OO015EO6 


SAU801237 


EW10000029B12 

A_/ J1YA 1 \J\J\J\Jv An S U X As 


EFA201028 


E1M10000257D05 


ECO102600 


S1M10000015F06 


SAU802200 


F3M10000029C12 


EFA201869 


E1M10000257F06 


ECO103097 


S1M1OOOO015F06 


SAU300588 


F3M10000029D12 


EFA201986 


E1M10000257G07 


ECO101333 


S1M10000015F06 


SAU502215 


F3M10000029E12 


EFA200478 


E1M10000257H07 


ECO 103222 


S1M10000015F06 


SAU201383 


fimi nnnoo?QFi 9 


EFA201375 


E1M10000257H07 


ECO103223 


S1M10000015F06 


SAU802199 


ptm i nnnnn?on i o 


FFA200421 


E1M10000257H08 


ECO103559 


S1M10000015G06 


SAU801253 




RFA201986 


E1M10000257A09 


ECO 102637 


S1M100O0015H06 


SAU802200 


RiN/f i rwYinnifiFfi 1 




E1M10000257D09 


ECO 100886 


S1M10000015H06 


SAU300588 


VX\A 1 flAfiflfttOFfil 
11 j ivi i uuuuvj j ur v/ 1 


FFA200454 


E1M10000257G10 


ECO 100485 


S1M10000015H06 


SAU502215 




pp A 20 1Q77 


F1M10000257H10 


ECO101376 


S1M10000015H06 


SAU201383 




FFA202182 


E1M10000257A11 


ECO103881 


S1M10000015H06 


SAU802199 


ft. mi finnnfttOFfY? 


FFA204646 


E1M10000257A11 

Xw X X»X X w w*»«/ »•» * * * 


ECO 103882 


S1M10000015E07 


SAU801183 


fim i nnoooioRfl3 


EFA202006 


E1M10000257C11 


ECO 103220 


S1M10000015F07 


SAU800542 




EFA201888 


E1M10000257F11 


ECO 102420 


S1M10000015G07 


SAU800547 




EFA200916 


E1M10000257B12 


ECO103479 


S1M10000015B08 


SAU802240 


J_j.JJ.Vi x UUwl/JViAuJ 


EFA200240 


E1M10000257F12 


ECO103262 


S1M10000015B08 


SAU802239 




FFA200840 


E1M10000257F12 


ECO103878 


S1M10000015C08 


SAU801558 


F3M1 0000030C04 


EFA201993 


E1M10000257F12 


ECO204942 


S1M10000015C08 


SAU801557 


F3M1 0000030E04 

1_/.J 1V1 L vy Vy \J vv \y «y \Ji~i \J ^ 


EFA200454 


E1M10000258C01 


ECO 100094 


S1M10000015F08 


SAU802401 


F3M10000030F04 


EFA201999 


E1M10000258C01 


ECO100095 


S1M10000015G08 


SAU802218 


E3M1O000030H04 


EFA201869 


E1M10000258H02 


ECO 103226 


S1M10000015G08 


SAU203799 


E3M10000030A05 


EFA200805 


E1M1 000025 8H02 


ECO 103227 


S1M10000015A09 


SAU800517 


E3M10000030B05 


EFA200457 


E1M10000258G03 


ECO102556 


S1M10000015B09 


SAU801434 


E3 Ml 000003 0D05 


EFA201984 


E1M1000025SA04 


ECO103231 


S1M10O00015E09 


SAU800001 


E3M10000030E05 


EFA205288 


E1M10000258C04 


ECO102091 


S1M10000015F09 


SAU802231 


F3M1OOOO030E05 

X-/.J AYX IVUvvwJVIjV*/ 


EFA202003 


E1M10000258G04 


ECO 103302 


S1M10000015F09 


SAU802230 


F3M1 0000030B06 


EFA201999 


El Ml 000025 8G04 

X_J k 1 VX X vv w ViW«/ \/ » 


ECO 1033 03 


S1M1 00000 15G09 


SAU800218 


F3M1 OOOOO3OD06 


FFA201884 


E1M10000258C05 


ECO101259 


S1M10000015G09 


SAU800219 


FlJV/f 1 onoooiOFO/^ 

JD jiVx L \J\J\J\J\JJ ur uv 


FFA901999 
ci Aziz i y y y 


F1M10000258D05 


ECO 100 169 

ijwvy x vy w x \js 


S1M10000015B10 


SAU802701 






F1M1 000025 8F05 


ECO101308 


S1M10000015C10 


SAU800517 






F1M10000258G05 


ECO 100886 


S1M10000015E10 


SAU801011 


F3M1 0000010H06 


FFA201999 

1_»A *V<t»W 1777 


F1M10000258A06 

i_> x xvx x Zj~> kvy vy 


ECO 103883 


S1M10000015F10 


SAU801011 


F3M10000030B07 


EFA201028 


E1M10000258A06 


ECO103884 


S1M10000015G10 


SAU800542 


E3M10000030F07 

x^.jivi i Wvi/V/J vi. vy / 


EFA200457 


E1M10000258D06 

X_/ X Xt x X V \J v/ \y XV \f \J 


ECO 102935 


S1M10000015A11 


SAU802240 


E3M10000030H07 


EFA201993 

X>X X Vxw V/ X — / 


E1M10000258B07 


ECO101524 


S1M10000015C11 


SAU801434 


E3M10000030A08 


EFA202180 


E1M10000258G07 


ECO101259 


S1M10000015E11 


SAU802159 


E3M10000030B08 


EFA200457 

X-f X 1 kxw \J \S ■ w» ^ 


E1M10000258G07 


ECO101258 


S1M10000015E11 


SAU802158 


E3M10000030D08 


EFA200677 


E1M10000258G08 


ECO 103482 


S1M10000015G11 


SAU801256 


E3M10000030E08 


EFA200418 

X^X X l^v V i X v 


E1M10000258B09 


ECO 103 229 


S1M10000015A12 


SAU800547 


E3M10000030G08 


EFA200805 


E1M10000258B09 


ECO103230 


S1M10000015C12 


SAU802081 


E3M10000030H08 


EFA200805 


E1M10000258D09 


ECO103832 


S1M10000015D12 


SAU802218 


E3M10000030A09 


EFA200805 


E1M10000258F10 


ECO103878 


S1M10000015E12 


SAU800591 


E3M10000030D09 


EFA200677 


E1M10000258F10 


ECO204942 


S1M10000016C01 


SAU801281 


E3M10000030E09 


EFA205288 


E1M10000258C11 


ECO 102553 


S1M10000016C01 


SAU801282 


E3M10000030G09 


EFA201883 


E1M10000258F11 


ECO 103228 


S1M10000016D01 


SAU800589 


E3M10000030B10 


EFA200454 


E1M10000258F11 


ECO103229 


S1M10000016G01 


SAU800002 
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E3M1O000030D10 


EFA200457 


E1M10000259C03 


ECO102294 


SIM10000016B02 


SAU800016 


E3M10000030E10 


EFA200457 


E1M10000259C03 


ECO102295 


S1M10000016C02 


SAU800359 


E3M10000030F10 


EFA201981 


E1M10000259B04 


ECO103883 


S1M10000016D02 


SAU802439 


E3M10000030H10 


EFA202007 


E1M10000259E04 


ECO101944 


S1M10000016F02 


SAU801188 


E3M10000030A11 


EFA201926 


E1M10000259E05 


ECO 10263 6 


S1M10000016F02 


SAU801189 


E3M10000030B11 


EFA201869 


E1M10000259B12 


ECO100811 


S1M10000016A03 


SAU802228 


E3M10000030H11 


EFA201920 


E1M10000260E02 


ECO202902 


S1M10000O16A03 


SAU802227 


E3M10000030B12 


EFA202177 


E1M10000260G02 


ECO104090 


S1M10000016F03 


SAU801565 


E3M10000030B12 


EFA202176 


E1M10000260F04 


ECO101482 


S1M10000016G03 


SAU801617 


E3M10000030C12 


EFA202180 


E1M10000260A05 


ECO100647 


S1M10000016G03 


SAU801618 


E3M10000030D12 


EFA201981 


E1M10000260A05 


ECO 100648 


S1M10000016H03 


SAU801517 


E3M10000030F12 


EFA202007 


E1M10000260C05 


ECO 102454 


S1M10000016A04 


SAU800539 


E3M10000030G12 


EFA202217 


E1M10000260E05 


ECO103929 


S1M10000016A04 


SAU800540 


E3M10000031C01 


EFA201926 


E1M10000260C07 


ECO101393 


S1M10000016C04 


SAU802082 


E3M10000031A02 


EFA200326 


E1M10000260G07 


ECO103488 


S1M10000016D04 


SAU802082 


E3M10000031B02 


EFA200357 


E1M10000260B08 


ECO 103302 


S1M10000016E04 


SAU800153 


E3M10000031B02 


EFA200359 


E1M10000260D08 


ECO103461 


S1M10000016G04 


SAU800017 


E3M10000031F02 


EFA201028 


E1M10000260E08 


ECO100179 


S1M10000016H04 


SAU801183 


E3M10000031F02 


EFA201041 


E1M10000260E08 


ECO100180 


S1M10000016B05 


SAU801237 


E3M10000031B03 


EFA201801 


E1M10000260E09 


ECO103559 


S1M10000016C05 


SAU801089 


E3M1 000003 1D03 


EFA202160 


E1M10000260E09 


ECO103558 


S1M10000016D05 


SAU800509 


E3M10O00O31EO3 


EFA200805 


E1M10000260C10 


ECO 103264 


S1M10000016E05 


SAU801237 


E3M1 000003 1G03 


EFA200454 


E1M10000260D10 


ECO101031 


S1M10000016F05 


SAU802642 


E3M10000031B04 


EFA200179 


E1M10000260D10 


ECO101032 


S1M10000016F05 


SAU802641 


E3M10000031C04 


EFA201984 


E1M10000260E10 


ECO104093 


S1M10000016G05 


SAU802154 


E3M10000031D04 


EFA200807 


E1M10000260G10 


ECO103230 


S1M10000016A06 


SAU800543 


E3M10000031E04 


EFA205288 


E1M10000260G10 


ECO103231 


S1M10000016B06 


SAU800539 


E3M10000031E04 


EFA202003 


E1M10000260H10 


ECO103181 


S1M10000016B06 


SAU800540 


E3M1 000003 1F04 


EFA202001 


E1M10000260H10 


ECO 103 182 


S1M10000016C06 


SAU802496 


E3M10000031F04 


EFA202003 


E1M10000260H11 


ECO 10323 7 


S1M10000016D06 


SAU800967 


E3M10000031G04 


EFA202012 


E1M10000260B12 


ECO103263 


S1M10000016E06 


SAU802649 


E3M10000031G05 


EFA200805 


E1M10000260D12 


ECO 104206 


. S1M10000016F06 


SAU800106 


E3M10000031H05 


EFA201869 


E1M10000260G12 


ECO102041 


S1M10000016A07 


SAU801413 


E3M10000031A06 


EFA202631 


E1M10000261F01 


ECO 100465 


S1M10000016B07 


SAU800385 


E3M10000031C06 


EFA202006 


E1M10000261B02 


ECO 103222 


S1M10000016E07 


SAU802652 


E3M10000031G06 


EFA200457 


E1M10000261B02 


ECO 103223 


S1M10000016E07 


SAU802651 


E3M100O0031H06 


EFA200418 


E1M10000261H02 


ECO 103223 


S1M10000016E07 


SAU502208 


E3M10000031A07 


EFA200538 


E1M10000261G04 


ECO102857 


S1M10000016B08 


SAU800478 


E3M10000031E07 


EFA202003 


E1M10000261H05 


ECO103069 


S1M10000016C08 


SAU800478 


E3M10000031F07 


EFA200457 


E1M10000261G06 


ECO100361 


S1M10000016D08 


SAU801749 


E3M10000031G07 


EFA200840 


E1M10000261G06 


ECO100362 


S1M10000016E08 
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EFA200840 


E1M10000314G11 


ECO104243 


S1M10000022E03 


SAU801511 


FTM10000037C12 


EFA200807 


E1M10000314G11 


ECO104242 


S1M10000022G03 


SAU800490 


"P^ivf 1 0000037F1 9 

J301V.il vV/UV/VJJ /JDl^ 


FFA200192 


E1M10000314B12 


ECO102300 


S1M10000022H03 


SAU802254 


0000037F1 9 

Lj JIYL I UV/V/V/V/J / A L£* 


EFA205285 

A_/A «&A< \S+S m* \J W 


E1M10000314C12 


ECO103242 


S1M10000022C04 


SAU801663 


F3M1 0000038DO 1 

EOIY1 1 vV/VVA/ JOaJv 1 


EFA200418 


E1M10000314C12 


ECO103243 


S1M10000022F04 


SAU800391 


F3M 1 000003 8B02 

i_/J 1Y1 1 V/V/V/V/V/ J OAJV/--r 


EFA201883 


E1M10000314E12 


ECO101995 


S1M10000022G04 


SAU801089 


F3M10000038C02 


EFA200677 


E1M10000314E12 


ECOI01996 


S1M10000022A05 


SAU802224 


E3M 1 000003 8D02 


EFA202217 


E 1 Ml 00003 15D01 


ECO103684 


S1M10000022B05 


SAU802083 


E3M10000038E02 


EFA202006 


E1M1000O315D01 


ECO103685 


S1M10000022D05 


SAU801089 


E3M10000038G02 


EFA202378 


E1M10000315G01 


ECO100886 


S1M10000022E05 


SAU800490 


E3M10000038H02 


EFA201984 


E1M10000315F03 


ECO102309 


S1M10000022H05 


SAU802218 


E3M10000038A03 


EFA200840 


E1IV110000315F04 


ECO102192 


S1M10000022H05 


SAU203799 


E3M1 000003 8B03 


EFA201601 


E1M10000315F04 


ECO102193 


S1M10000022B06 


SAU801663 


E3M1 000003 8C03 


EFA200457 


E1M10000315C05 


ECO 103240 


S1M10000022C06 


SAU801892 


E3M10000038E03 


EFA202003 


E1M10000315C05 


ECO103241 


S1M10000022C06 


SAU801891 


E3M10000038G03 


EFA201984 


E 1 Ml 00003 15C05 


ECO 103242 


S1M10000022D06 


SAU802082 


E3M10000038B04 

JU>_J IV A 1 VV/V/WJtJA-' \J~ 


EFA201984 


E1M10000315G05 


ECO101183 


S1M10000022F06 


SAU801263 


E3M10000038D04 


EFA200418 


E 1 Ml 00003 15H06 


ECO100875 


S1M10000022H06 


SAU800543 


E3M10000038E04 


EFA200418 


E1M10000315G07 


ECO 100445 


S1M10000022B07 


SAU802654 


E3M10000038F04 


EFA200192 


E1M10000315B08 


ECO103237 


S1M10000022C07 


SAU801184 


E3M10000038A05 


EFA201888 


E1M10000315C08 


ECO103559 


S1M10000022D07 


SAU801181 


E3M10000038B05 


EFA201165 


E1M10000315F08 


ECO104213 


S1M10000022F07 


SAU801193 


E3M10000038B05 


EFA201163 


E1M10000315D09 


ECO 103227 


S1M10000022G07 


SAU800517 


E3M1 000003 8C05 


EFA200192 


E1M10000315D09 


ECO103228 


S1M10000022H07 


SAU801630 


E3M10000038E05 

X^J ■mJ XT X A VJ \J\J\J\J~J l_)-L_J V*^ 


EFA200457 


E1M10000315E10 


ECO103233 


S1M10000022A08 


SAU801618 


E3M10000038F05 


EFA202001 


E1M10000315E10 


ECO 103234 


S1M10000022B08 


SAU802154 


E3M10000038F05 


EFA205285 


E1M10000315G10 


ECO 100407 


S1M10000022C08 


SAU801934 


E3M10000038H05 

X_/-_/ IT* J. V/Vv/vv/v/Ul X V 


EFA202001 


E1M10000315G10 


ECO 100408 


S1M10000022C08 


SAU801933 


E3M10000038B06 


EFA201163 


E1M10000315C12 


ECO 100757 


S1M10000022D08 


SAU800173 


E3M10000038FO6 


EFA202012 


' E1M10000315F12 


ECO103161 


S1M10000022F08 


SAU800517 


E3M10000038G06 


EFA202006 


E1M10000316D01 


ECO101026 


S1M10000022G08 


SAU801597 


E3M10000038H06 


EFA201886 


E1M10000316B02 


ECO 103775 


S1M10000022H08 


SAU801354 


E3M10000038A07 


EFA200805 


E1M10000316D02 


ECO103101 


. S1M10000022D09 


SAU800491 


E3M10000038B07 


EFA202013 


E1M10000316E02 


ECO103220 


S1M10000022E09 


SAU801727 


E3M10000038C07 


EFA200590 


E1M10000316E02 


ECO103221 


S1M10000022E09 


SAU801726 


E3M10000038EO7 


EFA200454 


E1M10000316H04 


ECO 103 161 


S1M10000022E09 


SAU203732 


E3M10000038FO-y 


EFA201883 


E1M10000316A05 


ECO103265 


S1M10000022B1C 


SAU801184 
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Clone Name 


Gene 

f npnciTf 


V^lUllu lNalilC 


Gene 
LocusID 


Clone Name 


Gene 
-LocusID 


CJ1VJ.1UUUUU jO\J\J 1 


EFA202177 


E1M1 00003 16F05 


ECO 10255 5 


S1M10000022B11 


SAU800491 


ptm i 000003 Rno7 

JCOlViiUUUUUJOvJU / 


EFA202176 


E 1M1 00003 16F05 


ECO102556 


S1M10000022C11 


SAU801760 


p^m i ooooo3RW07 

EsD IVl 1 UWUuj OllU / 


EFA201981 

10A r\^U 1 ^ vJ 1 


E1M10000316G05 


ECO 103 264 


S1M10000022D11 


SAU802510 


F3Tuf1OOOOO3RA0R 
AO J ivl 1 VUUUUJ o/vuo 


FFA202170 


E1M10000316G05 


ECO103265 


S1M10000022F11 


SAU800391 


F3 m i ooooo^rror 

AOOlVi I UUUUU JODUO 


FFA202001 


E1M10000316A08 


ECO103263 


S1M10000022H11 


SAU801733 


H JlYl 1 UUUUU J oLJ UO 


KF A 202001 


E 1 Ml 00003 16H08 


ECO 103220 


S1M10000022A12 


SAU801263 


xjoTuri noono^RFOR 


pn A 201 869 


E1M10000316B09 


ECO101686 


S1M10000022B12 


SAU801263 


wwa 1 noooniRTJOR 

XijIVl 1 UUUUUj otlUO 


FFA901886 


E1M10000316E09 


ECO101324 


S1M10000022G12 


SAU801184 


ii JM i UUUUU J O /wo* 




F1M10000316E11 

10 1 IV J. X. V/Vv v J A vu A A- 


ECO 103230 


S1M10000023B01 


SAU801355 


com l uuuuu j QD\jy 


RPA901041 


F 1 Ml 00003 16E11 


ECO 103231 


S1M10000023D01 


SAU801644 


VX\A\ (\C\r\C\(Y\ RFOQ 

lo^JiViAUUUUUjoruy 


PFA900669 
cr/VfcUuuuA. 


F1M10000317C01 


ECO 104026 


S1M10000023E01 


SAU800542 


CjJNI iUUUUUJJoIaU:/ 




F1M1 00003 17G02 

10 1 IVl 1 VwwUJ 1 » vJ Vy 


ECO103886 


S1M10000023G01 


SAU800304 


DJ IVi i UUUUU J Qf\ 1 U 


FFA901987 

Xii 170/ 


E1M10000317D03 


ECO103243 


S1M10000023C02 


SAU802245 


p^mr 1000003 bp 10 

AjjIVI IUUUUUJov^ 1U 


FFA200454 


E1M10000317F03 


ECO 100023 


S1M10000023C02 


SAU802244 


F3ivnooooo3Rni o 

XoOIVl 1UUUUUJOJ-/ 1U 


FFA202217 


E1IV110000277D01 


ECO103919 


S1M10000023G02 


SAU800490 


F3M 1 ooooo3rfi o 

E/jlVliUUUUUJOr IU 


FFA202168 


E1M10000277G01 


ECO202238 


S1M10000023G02 


SAU800491 


F3ivriooooo3RHio 


FFA200421 


E1M10000277F02 


ECO101259 


S1M10000023G02 


SAU203500 


P^juflOOAnO^R A 1 1 


FPA9010S1 


F1M10000277G03 


ECO 102764 


S1M10000023H02 


SAU800528 


p^iwn 000003 rri 1 


PFA9004S7 


Fl Ml 0000277 A05 

JU l IVl 1 UUUUAi 1 / iiUJ 


ECO100757 


S1M10000023B03 


SAU801900 


p / *ivnoonno3RTi 1 1 

lijlvilUUUUUjoJJl i 


FFA909019 


F1M10000277E05 

10 11V1 iUV/UVCi f IIjuJ 


ECO 103 100 


S1M10000023B03 


SAU801899 


P3 M 1000 003 RF1 1 

joOivi i uuuuu joci 1 


FFA900677 


F1M10000277C07 

AO 11VA 1 VVVVfa / / w V / 


ECO100135 


S1M10000023D03 


SAU800528 


p^tuti onooo3RFi 1 


FFA901Q7R 


F1M10000277E07 

AO 1 1» A X UUUU A< f / iJv / 


ECO 101034 


S1M10000023G03 


SAU800528 


F3iur .ooooo3RrM i 

CjIVIIUUUUUjOVJ 1 1 


PF A 90081 1 


F1M10000277G07 

A-/ 1 1VA i, uvvU4 / f w / 


ECO103234 


S1M10000023D04 


SAU802247 


pimi 000003 rtti i 

CfjivnuuuuuJori 1 1 


FFA901 163 
crAZui luJ 


F1M10000277G07 

10 1 ivi i ywv/Ai / /vju/ 


ECO 103235 


S1M10000023E04 


SAU801760 


P^iuf i oooooirp l 9 

JDjlVJLx UUUUU jOv^ iz. 


PFA9091 fiR 


F 1 M 1 0000277G07 

10 1 IVl 1 UUU \J Cr I 1 Vj U / 


ECO103236 

Xj\^v/ 1 vy — ' ~> 


S1M10000023F04 


SAU800952 


F3M 1 000003 rd 1 9 

JZ»J1Y1. lUUUUUJOlJ 1*. 


FFA90041 8 


Fl Ml 000 0277 AO 8 


ECO 103881 


S1M10000023F04 


SAU800951 


F3M i ooooo3qroi 

JOJiYA 1 UUUUU JyD\J J. 


FF A 90081 1 


F1M10000277A08 


ECO103882 


S1M10000023A05 


SAU800490 


F3ivTi 000003 qpoi 


FFA900S38 


F 1 M 1 0000277C08 

10 1 1YA 1 UUUU*» / I vvO 


ECO 103696 

iJVV X U J u / v 


S1M10000023A05 


SAU800491 


F3M1OOOO0',9F01 


FFA 2004-5 7 


E1M10000277C08 


ECO 103697 


S1M10000023A05 


SAU203500 


F3M1 000003QO01 

10.JIVA 1UUUUUJ7VJU 1 


FFA900807 


F1M10000277B10 

X-t 1 1TA # 1 XJ X\J 


ECO103832 


S1M10000023D05 


SAU800537 


F3Miooooo3QA02 

i-i JiVi 1 uUuuv JO^-rxUZ, 


FFA901 124 


F1M10000277B10 


ECO103833 


S1M10000023D05 


SAU800536 


F3M1 0000039A02 

10 J IV 1 1 UUUUUJO'/xU.** 


FFA901 122 

OA Aiu 1 1x,jw 


E1M10000277G10 


ECO103221 


S1M10000023H05 


SAU801426 


F3M1 0000019002 

1_» J IVl 1 yuUUUJyVyUii 


EFA200842 


E1M10000277B11 


ECO103559 


S1M10000023G06 


SAU801354 


E3M 1 0000039D02 


EFA201993 


E1M10000278G01 

XJ 1 IT A 1 \J\J\J\J t+ 1 UVJV/ 1 


ECO 103240 


■ S1M10000023H06 


'SAU800547 


F3M 1 0000039F02 


EF A 2 004 18 


E1M10000278G02 

Aj I XVA 1 \J\J\J\j£i ( \J\J\f£i 


ECO 103220 


S1M10000023B07 


SAU801572 


F3M1 000003QF09 


FFA900R39 


E 1 M 1 0000278G02 

Xj X \VX X UvVU^i f U VJvw 


ECO103221 


S1M10000023D07 


SAU801181 


F3M10000039G02 


FFA200192 


E1M10000278B04 

10 1 1VA 1 UUvVi / UiJU~ 


ECO102553 


S1M10000023E07 


SAU801181 


F3M1 0000039H02 


FFA202001 


F1M10000278B04 

A-/ 1 1VA L vvvVA / UL/w » 


ECO 102554 


S1M10000023F07 


SAU802250 


F3M1 000003 9R03 


np A 202001 


F1M10000278H06 

10 1 1VA X\J\J\J\J£* I VJA XUU 


ECO103242 


S1M10000023G07 


SAU801201 


F3M 1 O0O0039DO3 


FFA2004S4 

101 AAVU7J " 


F1M10000278A07 

10 1 ivi 1 uuuuxr / urvu / 


ECO 100095 


S1M10000023H07 

U X X~X X UUUUU 4**J ±. A\/ / 


SAU800537 


E3M10000039E03 


EFA209378 


E1M10000278C07 


ECO103809 


S1M10000023B08 


' SAU802245 


E3M10000039F03 

AOJ IVl 1 UUUUUJ ,71 U.J 


EF A 2003 5 8 

1— il AOUUJ JO 


F1M10000278C08 

A-/ 1 1VA 1 UUUU^> / UVUU 


ECO 103 100 


S1M10000023B08 


SAU802244 


E3M1 000003 9F03 


EFA203061 

101 A^vJvv 1 


E1M10000278HIO 

X-i 1 IVl 1 UuUui> / \JX X X \J 


ECO101370 


S1M10000023D08 


SAU801354 


E3 M 1 0000039B04 

1j JIVi & UUUUU*/ /U U r 


EFA201983 

1—iX Aiw 17UJ 


F1M10000278H10 

J_> X XtX X UvUUa* / Ull X u 


ECO101369 


S1M10000023F08 


SAU802714 


F3M10000039R04 


FFA901Q89 

iOl AlU170l 


F1M1 0000978R1 1 

10 1 1Y1 1 UUUUZ» / OAJ 1 X 


ECO101324 

buv 1 U 1 J i+~ 


S1M10000023G08 

U X XtX X U WUUa*»/ VJ 


SAU801644 


F3M1 000003 9C04 


FFA201999 


F1M10000978H1 1 

10 L IVx L \J\J\J\J£i / Ox 111 


ECO 1042 13 

i^v_/vy x \j*T4i x -j 


SI Ml 0000023 A09 


SAU802075 


E3M10000039D04 


EFA200457 

101 HiiUVlJ < 


F1M10000279G03 

10 l IVl 1 \J\J\J\J£d I 7VJUJ 


ECO100886 


S1M10000023B09 


SAU802075 


E3M10000039C05 


EFA205225 


E1M10000279C05 


ECO 103243 


S1M10000023D09 


SAU802249 


E3M10000039E05 


EFA200192 


E1M10000279G05 


ECO103886 


S1M10000023D09 


SAU802248 


E3M10OO0O39GO5 


EFA202378 


E1M10000279E07 


ECO103881 


S1M10000023G09 


SAU802273 


E3M10000039A06 


EFA200457 


E1M10000279E07 


ECO103882 


S1M10000023H09 


SAU802075 


E3M10000039B06 


EFA200807 


E1M10000279H07 


ECO 100885 


S1M10000023B10 


SAU800367 


E3M10000039C06 


EFA202217 


E1M10000279F08 


ECO103624) S1M10000023C10 


SAU802545 
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vylOuc INEUlie 


VjGllvv 

LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


E3M10000039D06 

AjJ ATA 1 UUUUv/J yJL/UV 


EFA200418 


E1M10000279F08 


ECO103625 


S1M10000023D10 


SAU801645 


F3M10000039F06 


EFA205225 


E1M10000279A09 


ECO103097 


S1M10000023E10 


SAU802130 


F3M1 0000039 A07 


EFA200326 


E1M10000279B09 


ECO103883 


S1M10000023F10 


SAU800591 


F3M 1 000003 QR07 


FFA200290 


E1M10000279B09 


ECO103884 


S1M10000023H10 


SAU801618 


F3M1 000003QP07 


FFA200309 


E1M10000279C10 


ECO103181 


S1M10000023A11 


SAU802249 


Piiwn ooooo^QP07 


FFA200310 


E1M10000279D10 


ECO103181 


S1M10000023A11 


SAU802248 


P3Tv/f1 O0OO03QF07 


FFA202214 

AJA jVArfV/A*A< A ■ 


E1M10000279E12 


ECO103884 


S1M10000023B11 


SAU800259 


P^iVfl 000003 QF07 


FFA200811 

A— /A AJw**>v/ VVJ A A 


E1M10000280C01 


ECO 104092 


S1M10000023C11 


SAU800591 


F3M1 000003 9G07 


EFA200192 

Avl i iWVW A S *w 


E1M10000280C01 


ECO104093 


S1M10000023E11 


SAU802154 


P3M1 000003QH07 


FFA202168 


E1M10000280G01 


ECO 102299 


S1M10000023F11 


SAU800742 


FlMl 0000039 A08 

Ji jivx i WvuUJJAV/O 


EFA201999 

lit 4XX*\J A J S J 


E1M10000280B02 


ECO103586 


S1M10000023G11 


SAU800259 


Pivn ooooo^oroj? 


FFA201982 


E1M10000280C03 

J — > A AY A A V \J \J\JJ*\J W*' V 


ECO 100069 


S1M10000023A12 


SAU801901 


P1«\/f1 fiftfVWlQPOS 


PFA909003 


F1M10000280C05 


ECO103878 


S1M10000023A12 


SAU801900 


P^N/Tl OHOOO^OROS 


PF A 70 1041 


E1M10000280C05 

A-/ i A r A A Vv/vWwWUW^ 


ECO204942 


S1M10000023B12 


SAU802496 


P7?uf 1 nnnno^QTTOR 
JijMiuuuuujyruo 


FFA901999 


E1M1O00O280E05 

J—/ A A VA A UVVvwvVJJv «^ 


ECO 100095 


S1M10000023C12 


SAU800962 


finOOOlQ/HOR 


FFA201878 


E1M10000280A06 


ECO 103263 


S1M10000023D12 


SAU802154 


P^iV/M 000003QTJ0R 


FFA201869 


E1M10000280B06 


ECO101591 


S1M10000023F12 


SAU800591 


P1M1 000003QR0Q 


FFA200310 


E1M10000280H06 


ECO 103231 


S1M10000024D01 


SAU800453 


P3M1 000003QP09 


FFA202160 


E1M10000280A07 


ECO 100997 


' S1M10000024A02 


SAU802233 


F3M1 0000039G09 


FFA200811 


E1M10000280C07 


ECO103219 


S1M10000024C02 


SAU800699 


F3M10000039A10 

Xj JAVA 1 UUUvv J J aw A V/ 


EFA200239 


E1M10000280G07 


ECO100170 


S1M10000024D02 


SAU800517 


F3M1 0000039 A 1 0 

ajJavx 1 UvvUyj/A H vy 


EFA200240 


E1M10000280E08 


ECO100886 


S1M10000024F02 


SAU802510 


F3M10000039P10 


EFA201999 


E1M10000280F08 


ECO102655 


S1M10000024H02 


SAU800006 


F3M 1 0000039G1 0 


FFA201047 


E1M10000280C09 

i — i A A VA A UUUVMUUVvy 


ECO 103263 

xj\yv/ x w -J ±* \j 


S1M10000024D03 


SAU801663 


P3M 1 0000030A 1 1 


FFA201985 


EUVfl0000280H09 


ECO103097 


S1M10000024E03 


SAU800006 


F3M 1000003 OR 1 1 

JjJaVxxUUVUUjjxj 1 i 


FFA202168 


E1M10000280C10 


ECO103219 


S1M10000024F03 


SAU801678 


F3M10000039H1 1 


FFA201878 

j\x*\J 1U ;U 


E1M10000280C11 

AyilTllvUvUiiUUVl X 


ECO103243 

x^v-^Vw/ 4 v«^x# i^*y 


SI Ml 0000024 A04 


SAU800006 


F3M10000039FT1 1 


FFA201869 


E1M10000280D11 

Xj A AVX A UVvv4rUV/A/ X X 


ECO 102304 


S1M10000024C04 


SAU801567 


F3M 1 0000040BO 1 


EFA200358 

A-/A nxiU\/J«/U 


E1M10000280H11 


ECO 102267 


S1M10000024D04 


SAU800304 


E3M10000040F01 


EFA201886 


E1M10000280H11 


ECO 102266 


S1M10000024H04 


SAU800509 


E3M10000040G01 

A-/ J IV A A uV/U V/\/ T V/\J vy A 


EFA201983 


E1M10000280F12 


ECO 103220 


S1M10000024B05 


SAU800118 


E3M10000040B02 

AJJ1VX 1 vvU vV~vJJ \J £j 


EFA200454 


E1M10000280F12 


ECO 103221 


S1M10000024E05 


SAU802231 


F3M1 0000040P02 


FFA202168 

A—/ A AXL* V/A' i UU 


E1M10000281B01 

M—i X X V X 1 wvvvwU X X/v X 


ECO103881 


S1M10000024E05 


SAU802230 


F3M1 0000040G07 

J_j J IV! 1 uu V/V/>J*t v VJ \J it 


FFA201087 


E1M10000281B01 


ECO 103880 


S1M10000024F05 

Vj x i » x x \y vy vy vy vy ^ i x vy ^ 


SAU801526 


F3M1 0000040G07 

Xj J lYx 1 UU \J V V/*T V VJ U L> 


FFA201084 


Fl Ml 000028 1C02 

A_> 1 IYJL 1 VW V/A»0 A VVti 


FCOl 02017 


S1M10000024G05 

U A AVX A V/wuUv *• i VJ \J*J 


SAU802231 


F3M1 0000040H07 


FFA200677 


Fl Ml 000028 1C02 


ECO 1020 18 

A^V/Vy A V/A>v A (J 


S1M10000024G05 

U A AVX A UUVUUfaTVJ v«y 


SAU802230 
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"D 1 \A 1 AAAA1 nflAQ 

b 1 M 1 UUUU I JzuUo 


TjfAi AAR^9 
JZJL»w1UU5jZ 


PI Ml 0000101 F10 
Et IIYHUUUUjU ir 1U 


FPOl 02^93 
jjuu i \j£fjy j 


S1M10000033B11 


SAU802262 

Am* U V/ Zy J-* V/ 


T3 1 IV A 1 f\n A A 1T1 A A/C 

blMiUUUUl jjAUO 


£AaJ1UU /4 1 


P1M1 0000101 ni 9 

Et 1 ivi 1 UUUU JU ivj IZ 


FCOl 03237 


S1M10000033F11 

VJ 1 IVl 1 UUUUU J JJL LL 


SAU801243 


T31 A/f 1 AAAA1 TlRHfi 
ElMl UUUU 1 J jduo 


PPOI 01 ^A7 


F1M10000309G01 

Et 1 iVl 1 UUUU JU-7VJ U 1 


FCO 103238 

i— < Vy\J 1 UJAJU 


S1M10000033G11 


SAU802273 


T?1 Ml AAAA1 T1RAC 
blMiUUUUl j joUo 


PrTi! 01 ^AR 
EAAJ ivi j*tO 


F1M10000309G01 

Jj 1 iVl 1 UUUU JUJ7VJU 1 


FCOl 03239 

JLiV>V-/ 1 U J a J J 


S1M10000033H11 


SAU800019 


T71 "N/11 AAAA1 ^ITiAQ 

b 1 M 1 UUUU 1 j j D\)y 


prm 09 7 a^ 


P1M1000010QA09 

E, L IVl 1 UUUU JU7/t»UZ 


FCO 100757 

l_/w\J 1 UU / J / 


S1M10OOO033H11 


SAU800020 


T3 1 M 1 A AAA 1 AAR A 1 
b 1 M 1UUUU 144.DU 1 


pro 1 o^o^9 

IXU 1U05? JZ 


F 1 M 1 0000309G02 

J_i 1 IVl 1 UUUU JV/7UUA 


FCO 101 700 

l_/\— 'Vj 1 U 1 / UU 


S1M10000033B12 


SAU802359 


T3 1 A;f 1 AAAA 1 AAPA9 
H1M1UUUU 144L>UZ 


EAAJ 1UJZJO 


F 1 M1 0000309 A03 

Er I IVl 1 UUUUJU/AUJ 


FCO 100980 


S1M10000033B12 

U X 1 VX IV/UVUUJ-' XJ X x« 


SAU802360 


T71 M1 AAAA1 AAPA9 
xlliVllUUUU144UuZ 


PPOI 019**Q 

IXU1UJZ.J7 


P 1 M1 0000309F03 

J_/ 1 IVl 1UUUU jUyliu J 


FCO 102301 

L-j\s\J 1 Ui JU 1 


S1M10000033B12 


SAU202256 


P1 Ml AAAA1 AAFA1 
E.11VHUUUU x44i1Uj 


prni a^a^i 


F 1 Ml 0000309G03 

Et 11V1 1 UUUU JU7UU J 


FCO103883 

i-fV'VJ 1U JOO J 


S1M10000033D12 

kJ X 1 VX X VVUUVJJiV X x< 


SAU801621 


T31 IV A 1 AAAA1 /1/1T7AT 

blMlUUUU144rU3 


PP0 1 A9 1 A A 
IXAJ IUZ1U4 


P 1 M 1 000010QG01 
Et 1 ivi 1 UUUU jU^VJU j 


FCO101RRA 

XjV^W 1 UJ O OH 


S1M10OO0O33F12 

O 1 IVl 1 UUUUU J J I-j x L, 


5JAU800509 


T31 Ml AAAA1 AAV*r\& 
b 1 M i UUUU 144oU0 


PT*ni A^Q1 1 


P 1 M1 000010QH0A 

D 1 IVl 1 UUUU JUyllU't 


FCOl 016R7 

Et\-t\J 1 U 1 UO / 


S1M10000033G12 

O 1 IVl 1 UUUUUJJU 1a 


'SAU800537 


F 1 M 1 AAAA 1 AAGAA 
El IVl 1 UUUU 144UU0 


ETAi 0^?^S 
lUJZJo 


F 1 M 1 000010QHO^ 
Et iiviiuuuuju^nuj 


FCOl 03883 

Et\*>\J IUjOO J 


S1M10000034B01 

LJ 1 IVl 1 UUV/UUJ iUu 1 


SAU802654 


P 1 M 1 AAAA 1 AAGA7 
H. 1 ivl 1 UUUU 1 44vJU / 


prni 091 ai 

IjLA-/ 1 UZ 1 *r 1 


P 1 M1 OOOOlOQROfi 

Et i IVl 1 UUUU 


FCOl 00886 

Et\^\J 1UUOOU 


S1M10000034D01 

O 1 IVl 1 UUUUU JT^UU 1 


SAU800517 


F1 Ml AAAA1 Ad A AR 
HI IVl 1 UUUU 14t/\Uo 


PPOI 0^91 7 

LA/W 1 UOZ 1 / 


F1M10000109R07 

Et IIVIIUUUUJU^IJU / 


FCO101067 

lwV>W 1 U IUU / 


S 1 M 1 0000034DO 1 

O 1 IVl 1 UUUVUJ71/U 1 


SAU202623 


P 1 M 1 AOA0 1 AA A AS 

-DilVl I UUUU l A H+/\UO 


PT0 10^91 R 

IXU 1 U J zio 


F 1 M1 0000309F07 

iJt 1 IVl 1UUUU JU71jU / 


FCO 1040 10 


S1M10000034E01 

kJ X XVX X UUUUU»/^X^U X 


SAU800001 


P 1 M 1 AA A A 1 AAP 1 A 
D11YHUUUU i*fH^ 1U 


pto 1 09 1 al 

EAAJ 1 UZ i H 4 " ■ 


F 1 Ml 0000109R0R 

Et 11Y11UUUUJU71JUO 


FC0 1001 84 

i— 'V/W iuu 1 o*-r 


S1M1OOO0034F01 

O 1 IVl 1 UUUUU J*Tl Ul 


SAU801843 

kJiVU OU X \J~ J 


F1 Ml 00001 ASF01 
Et I IVL 1 UUUU 1 4 J CU 1 


Pro 10^940 


F 1 M 1 OO00309R0R 
Et i ivi i \juuvj\jyt-s\/o 


FCO100185 


S1M10000034H01 

LJ 1 IVl 1 UUvUl/J ^1 X U 1 


SAU801677 

ij^i. U O U X u / / 


F1 M1 O0OO1 A*vF01 
ii 1 IVL 1 UU UU 1 43CU 1 


PfAl 0^9 A 1 
CAu»w 1 UjZH 1 


P 1 M 1 0000109F0R 
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E1M10000147D05 


ECO 103263 


E1M10000284C12 


"Cf^/^OA/IOAO 
CL/UZU4y4Z 


C 1 A/f 1 AAAAAO. < A AO 


C AT TQA1 /C0 1 


1—1 4% at ■% a a r\ a + a A A A 

E1M10000148C02 


T>AA 1 AAA A A 

ECO 103242 


■nixTl AAAAO O AT\ 1 O) 

E 1 M 1 0000284D 1 2 




C 1 Ayr 1 AAAAAO ^"D AO 


oAUSUU/ /0 


E1M10000148C02 


-T-»/— (V^V -t A A A J A 

ECO 103243 


T7 1 A X 1 AAAAO) OylPII 

E1M10000284G12 


CfTM AIOOQ 


olMlUUUUUJDbUj 


o at TQAAA1 A 


E1M10000148D08 


ECO202902 
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liUUiUjZJU 


^ 1 rv/fi nnnnno ^tta^ 

oiMlUUuUUojrv/j 




ni\/i AAAA 1 A On Aft 
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PpAl AO AC ^ 


t? 1 \X 1 AAAAO Q <T3 AT 


RAA1 A1 /TO/1 


^ 1 m 1 nnn nn^ ^vco, 
0 livi jtuj 




-T— ' 1111 AAAA1 A ATT Art 

E1M10000148H09 


r?/~i/A 1 AAAOOJ 

ECO 102787 


Ci a >ri nAAAAOCTiAT 

b 1M 1 UUUU2o5 JJU3 


ijPAi A1 O^Q 


Q 1 A/T1 AAAAAO ^PAA 


c AT T9AA77fi 
o/\UoUU / / O 


E1M10000155C02 


ECO 10 1324 


t?1 A/T1 AAAAOO^T-TA7 


EXs \J 1 U4 




Q ATTRAIAI 1 
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ECO 102827 
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bCUlUUOjZ 
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«-» /~»/~v 1 AO OIO 

ECO 102828 
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T7/^P»1 AT01 Q 
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q ATT8A9 
oAUoUZjOO 


E1M1000O155B05 


ECO101347 


T7 1 X ^ 1 AAAAOOCAAff 

E1M10000285D05 


T?/^/^ 1A1 /TO/1 


01 A /f 1 AAAAAO <T7A/l 
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E1M10000155B05 


ECO101348 


nn/i AAAAO O CT\AC 

E1M10000285D05 


T2r*C\ 1 A1 

bcuioiooj 


C 1 A/f 1 AAAAAO ^r'A^ 
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E1M10000155A06 


ECO 1 025 88 


CH/ri AAAAO O CD AT 

E 1 M 1 0000285B07 


ECO103Z63 


C 1 K A 1 AAAAAO <T^A/? 

0 1M IUUUUU3jUU0 


C A TTCA1 1 QO 


E1M10000155C06 


A-i -4 AA^AA 

ECO 100702 


T? 1 A M 1 AAAAIOSPAn 

E1M10000285GO7 


ti r^r\ 1 aaaac 

ECO 10009 5 


C 1 A/T 1 AAAAAO CUm 

0 1 M 1 UUUUU3 JilU / 


C AT TQAOOA7 


E1M10000155C06 


w-» 1 AA^AA 

ECO 100703 


pi X yfl A AAA A O CA AO 

E1M10000285B08 


ECOl 01 684 


C 1 A if 1 AAAAAO SXS(\H 

olMlUUUUUijhlU / 


OAT TO AOOA^ 

bAUoUZZUO 


E1M10000155B11 


ECO 102986 


T~» t H /1 AAAAAA A A 

E1M10000285B08 


p-i/— i/^ 1 A 1 / OC 

ECO101685 


O 1 A A 1 AAAAAO CA AO 

S1M10000035A08 


OAT IOA1 TC O 


E1M10000155F12 


ECO101086 


E1M10000285D08 


P?/^/^V 1 AO O yl O 

ECO 103242 


O 1 A A i AAAAAO CD AO 

o1M10000035dOo 


CAT TOAO/1 AA 

oAUouZ4UU 


E1M10000152B01 


TT"» y^v i AAA/"*"* 

ECO103263 


T7 1 X X 1 A A AAA O C AO 

E1M10000285G08 


ECO103756 


O 1 TV A 1 AAAAAO CT7AO 

b l M 1 0000035b0o 


CAT T^CAAC 00 


E1M10000152G01 


T-» y^l 4 AA/"AA 

ECO 100500 


T - ' 1 n / 1 AAAA A O CAAA 

E1M10000285D09 


ECO 103 8 78 


O 1 A A 1 AAAAAO CUT AO 

S l M 1 0000035H08 


O A T TOA1 AO A 


E1M10000152G01 


ECO 100501 


T - i *■ ^ AAAAAA r "T^X A A 

E1M10000285D09 


7—1 /~i/">v A A il A yl A 

ECO204942 


O 1 A yft AAAAAO C A AA 

S1M10000035A09 


OAT TOA1 A1 O 

SAU801912 


E1M10000152G01 


1"*^0/A» "t A A 1-* A A 

ECO100502 


pi» jfi AAAAAOCT7AA 

E1M10000285F09 


T7/~i/^\ 1 A a c C C 

ECO 1025 55 


O 1 A if 1 AAAAAO C A AA 

MM1Q000035A09 


CAT TOA1 Oil 

iiAUoUiy 13 


El M 10000 152G03 


nAA 1 AAAA<-» 

ECO 102227 


T*> 1 X if 1 A AAA A O CrAA 

E1M10000285F09 


ECO 102556 


O 1 A A 1 AAAAAO CTAAA 

S 1 M 1 0000035D09 


OAT TO AAAO/1 

6AU800984 


E1M10000152F04 


ECO 103233 


T71A A" 1 AAAAAO C A 1 A 

E1M10000285D10 


T7AA1 AlOl O 

ECO 1032 18 


O 1 A jM AAAAAO CDAO 

oiMioouoojjboy 


OAT TOAA^AA 

oAUoOOoyy 


TT^i -4 Tk ^ AAA A 1 ^ A T T A jI 

E1M10000152H04 


ECO 103233 


T~* 1 IV M 1 AAAATOCP1 A 

E1M10000285F10 


p?/~i/—\ 1 A A a A O 

ECO 103 242 


C 1 A yfl AAAAAO CT7AA 

SIM 100000351*09 


OAT TOAA1 *7A 

6AU800170 


E1M10000152B05 


«^/~l/Av 1 A « A A A 

ECO 101324 


pi-i r 1 AAAAAOCT?1 A 

E1M10000285F10 


T-i /— 1/^V 1 AO A ill 

ECO 103243 


O 1 A if 1 AAAAAO CPAA 

S1M10000035G09 


OAT TO AA 1 OA 

SAU800170 


T"^ -* U M A A A A * ^ AT** A 

E1M10000152B06 


T-i /^i f \ 4 A A A A A 

ECO103233 


nm / i A AAAA OfP 1 A 

E1M10000285G10 


TO /""i/'A 1 A /I AO O 

ECO 104028 


O 1 A A 1 AAAAAO CTTAA 

S1M10000035H09 


OAT TOAAOOT 

SAU800287 


t"< ■* a jc i a a a a 1 /» a /a a o 

E1M10000152C08 


TT-* f\ f~\ 1 A A A 1 O 

ECO 103238 


pii/i AAAAO O CT7 1 1 
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T?/^/~\ 1 A A /I O C 
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O 1 A if 1 AAAAAO CTJTAA 
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OAT TOAA1 A/C 

i>AU20010o 


t— < 11/1 a AAA 1 f^/IAO 

E1M10000152C08 


1 AT ATA 

ECO 103239 


T7 1 X if 1 AAAAOO CT71 1 

E1M10000285F11 


p AA 1 AO OO C 
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CAT TOAA1 *7A 

oAUoOOl /0 
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E1M10000152H08 
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ECO 103624 


TO 1 A if 1 AAAAA O C 1 1 

E1M10000285G11 


ECO 102593 


O 1 A if 1 AAAAAO CTT 1 A 
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SAU 800545 
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E1M10000289D04 
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. SAU802503 
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E1M10000153A09 


l-IAA 1 A A A A A 

ECO 103408 


Y~i 1 > t 1 AAAAA O AP\ A ii 

E1M10000289D04 


ECO101476 


O 1 A if 1 AAAAAO CA 1 A 

S1M10000035D12 


O A T Tfl A1 T^A 

SAU801740 


ir"i r ■* AAA/M f ^"f* A^T 

E1M10000156D07 


ECO 103237 


"T^ i Ik K -1 AAAAAA A j4 

E1M10000289D04 


■n y~l/Av A A * A V A 

ECO201962 


H 1 1 jT-1 AAAAAA PT^ 1 A 

S1M10000035E12 


O A T T A A 1 ■* A A 
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E1M10000156D07 


T~\ g>~\ -f A 1 A A A 
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C\ k T T A A A ^ A A 
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ECO 103780 
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SAU802238 


T"? 1 A X 1 A A A A 1 y*"T^l A A 

E1M10000156B09 


T~> /~\ 1 A A j# A A 

ECO 1 00490 


1 H iT 1 AAAAAAA AA 

E1M10000293G03 


ECO101324 


CI 1 ~K g 1 AAAAAA/" A AA 

S1M10000036A02 


OAT TO A A A 1 A 
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T'O/^ "I A A /< A 1 
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S1M10000036H02 


O ATTOA1 1AO 
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T" A A A A ^7 

ECO 1 02227 


t - i i \ ri A A A A A AAT"J A 1 

E1M10000299E01 


TT™^ i">AO A -1 A A T 

ECO201937 


pi iv jf 1 AAAAAO £ A AO 

S1M10000036AO3 


O ATTOA1A1A 

SAU801719 


TO 1 A il AAAA"! f 1HAO 

E1M10000157B02 


ECO 1040 19 


E1M10000299E01 


r<AAi ai a r\r\ 

ECO101499 


01 A if 1 AA AA AOZ'OAO 

S1M10000036CO3 


O ATTOAAOA1 

SAU800391 


1"? 1 » Jt t A A A A 1 r» A X 

E1M10000157C04 


ECO 102255 


*t X # 1 AAAAA A AT — » A A 

E1M10000299E02 


ECO 103265 


f\A "» jT 1 AAAAAA /*A A -> 

S1M10000036GO3 


O ATTOAi ■tOO 

SAU801183 


TO 1 A if 1 AAAA1 MHAA 

E1M10000157B09 


T^/^/A. 1 A«l A A -I 

ECO 103231 


-t > g 1 AAAAAAAPAA 

E1M10000299E02 


ECO103266 


n h > AAAAAA / TTAI 

S1M10000036HO3 


SAU801257 


TO 1 * /f 1 AAAA 1 ^APfll 

E1M10000160C02 


ECO 103646 


T*> i > -1 AAAAAAAPAA 

E1M10000299B03 


K— • /^l 1^ 1 AO A A A 

ECOl 03229 


X X 1 AAAAAO/* A Ail 

S1M10000036A04 


O A TTOA1 AAC 

SAU801095 


T7 1 iwf i aaaa i a attao 

JCj AM 1 UUUU 1 our UZ 




t71 TV/f 1 AAAA00QT7AQ 




C 1 A/f 1 AAAAAI/sPA/1 


CAT TQA1 C1 0 
oAUoUl J 15 


E1M10000160A03 


ECO101583 


E1M10000300D10 


ECO102462 


S1M1O0O0O36BO4 


SAU801517 


E1M10000160C03 


ECO101084 


E1M10000300H10 


ECO 104243 


S1M10000036C04 


SAU800001 


E1M10000160H03 


ECOl 03572 


E1M10000300H10 


ECO 104242 


S1M10000036H04 


SAU801257 


E1M10000160H05 


ECO102335 


E1M10000300F11 


ECO101671 


S1M10000036A05 


SAU802222 


E1M10000160A06 


ECO102764 


E1M10000302H05 


ECO103262 


S1M10000036A05 


SAU802221 



276 



WO 02/077183 PCT/US02/09107 



Clone Name 


Gene 

LfUv Llo XXV 


v^iune lNoiTic 


VJC11C 

T ocusID 


V^lUllC INaxxlC 


Gene 

X>UwUoJXV 


F1 Ml 00001 60D07 


ECO102588 


E1M10000302H05 


ECO103878 


S1M10000036C05 


SAU801342 


F 1 M 1 0000 1 60G07 

XjXIVX IUwU XuUVJU / 


ECO101347 


E1M10000302H05 


ECO204942 


S1M10000036H05 


SAU802233 


Fl Ml 00001 60G07 

i-j xxvx. i wuu l uuvj u / 


ECO101348 
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S1M10000036H06 
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Table IC provides a cross reference between PathoSeq Gene Loci listed in Table IB and the 
SEQ ID NOs. of the corresponding PathoSeq polypeptides and the SEQ ID NOs.* of the nucleic 
acids which encode them. The Gene Locus IDs provided in Table IC each comprise a nine digit 
alpha-numeric identifier that can be used to determine the organism from which each Gene Locus 
5 and corresponding SEQ ID NOs. were identified. Specifically, the first letter of the Gene Locus ID 
corresponds to the first letter of the genus name of the organism described herein from which the 
Gene Locus was identified and the second and third letters of the Gene Locus ID correspond to the 
first two letters of the species name of this organism. For example, the identifier EFA205257 
describes a gene locus identified from Enterococcus faecalis. In those instances where the three 
10 letter identifier is the same for different organisms, the exact identity of the organism which 
corresponds to the Gene Locus ID can be determined by referring to the organism designation in the 
sequence listing for the coding nucleic acid or polypeptide SEQ ID NO. that corresponds to the 
particular Gene Locus ID. 
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19181 


55365 


EBC100108 


19182 


55366 


EBC100116 


19183 


55367 


EBC100127 


19184 


55368 


EBC100136 


19185 


55369 


EBC100144 


19186 


55370 


EBC100161 


19187 


55371 


EBC100201 


19188 


55372 


EBC100212 


19189 


55373 


EBC100218 


19190 


55374 


EBC 100227 


19191 


55375 


EBC 100241 


19192 


55376 


EBC 100251 


19193 


55377 


EBC 100252 


19194 


55378 


EBC100259 


19195 


55379 


EBC100261 


19196 


55380 


EBC 100263 


19197 


55381 


EBC 100292 


19198 


55382 


EBC100300 


19199 


55383 


EBC100304 


19200 


55384 


EBC100307 


19201 


55385 


EBC100310 


19202 


55386 


EBC100321 


19203 


55387 


EBC100323 


19204 


55388 


EBC100329 


19205 


55389 


EBC100331 


19206 


55390 


EBC100332 


19207 


55391 


EBC100341 
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31214 


67398 


PMU101746 


31215 


67399 


PMU101749 


31216 


67400 


PMU101752 


31217 


67401 


PMU101754 


31218 


67402 


PMU101759 


31219 


67403 


PMU101764 


31220 


67404 


PMU101765 


31221 


67405 


PMU101767 


31222 


67406 


PMU101771 


31223 


67407 


PMTJ101790 


31224 


67408 


PMU101795 


31225 


67409 


PMU101796 


31226 


67410 


PMU101798 


31227 


67411 


PMU101806 


31228 


67412 


PMU101808 


31229 


67413 


PMU101812 


31230 


67414 


PMU101816 


31231 


67415 


PMU101817 


31232 


67416 


PMU101830 

X XTX \-V IV/lUi^U 


31233 


67417 


PMU101843 

X ATX 1 V/ 1 \*J M mJ 


31234 


67418 


PMU101851 


31235 


67419 


PMU101853 


31236 


67420 


PMU101858 


31237 


67421 


PMU101860 


31238 


67422 


PMU101863 


31239 


67423 


PMU101864 


31240 


67424 


PMU101865 


31241 


67425 


PMU101868 


31242 


67426 


PMU101871 


31243 


67427 


PMU101872 


31244 


67428 


PMU101874 


31245 


67429 


PMU101875 


31246 


67430 


PMU101877 


31247 


67431 


PMU101887 


31248 


67432 


PMU101889 


31249 


67433 


PMU101891 


31250 


67434 


PMU101892 


31251 


67435 


PMU101893 


31252 


67436 


PMU101896 

X ATX \>J X V X w.^ V 


31253 


67437 


PMU101900 


31254 


67438 


PMU101901 


31255 


67439 


PMU101907 

X ATA \*/ X \J X *r \J t 


31256 


67440 


PMU101914 


31257 


67441 


PMU101915 


31258 


67442 


PMU101916 


31259 


67443 


PMU101917 


31260 


67444 


PMU101920 


31261 


67445 


PMU101923 


31262 


67446 


PMU101930 


31263 


67447 


PMU101940 


31264 


67448 


PMU101945 


31265 


67449 


PMU101950 


31266 


67450 


PMU101951 


31267 


67451 


PMU10i955 


31268 


67452 


PMU101960 
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7146 


43330 


ECO101978 


7147 


43331 


ECO101334 


7148 


43332 


ECO103594 


7149 


43333 


ECO100706 


7150 


43334 


ECO104227 


7151 


43335 


ECO205289 


7152 


43336 


ECO103627 


7153 


43337 


ECO100785 


7154 


43338 


ECO100786 


7155 


43339 


ECO103831 


7156 


43340 


ECO102852 


7157 


43341 


ECO102051 


7158 


43342 


ECO100967 


7159 


43343 


ECO103506 


7160 


43344 


ECO103866 


7161 


• 43345 


ECO101221 


7162 


43346 


ECO100402 


7163 


43347 


ECO101175 


7164 


43348 


ECO103532 


7165 


43349 


ECO103533 


7166 


43350 


ECO100712 


7167 


43351 


ECO100954 


7168 


43352 


ECO102466 


7169 


43353 


ECO102467 


7170 


43354 


ECO100150 


7171 


43355 


ECO100151 


7172 


43356 


ECO103094 


7173 


43357 


ECO103734 


7174 


43358 


ECO100808 


7175 


43359 


ECO101539 


7176 


43360 


ECO101540 


7177 


43361 


ECO100096 


7178 


43362 


ECO103245 


7179 


43363 


ECO103246 


7180 


43364 


ECO102462 


7181 


43365 


ECO102463 


7182 


43366 


ECO103098 


7183 


43367 


ECO100255 


7184 


43368 


ECO100144 


7185 


43369 


ECO100145 


7186 


43370 


ECO103399 


7187 


43371 


ECO204448 


7188 


43372 


ECO102920 


7189 


43373 


ECO104218 


7190 


43374 


ECO104241 


7191 


43375 


ECO102363 


7192 


43376 


ECO100980 


7193 


43377 


ECO103453 


7194 


43378 


ECOl 03454 


7195 


43379 


ECO204438 


7196 


43380 


ECO103284 


7197 


43381 


ECOl 02066 


7198 


43382 


ECO102355 


7199 


43383 


ECO103000 
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43384 


ECO102612 
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19208 


55392 


EBC100355 


19209 


55393 


EBC100356 


19210 


55394 


EBC100359 


19211 


55395 


EBC100362 


19212 


55396 


EBC100370 


19213 


55397 


EBC100373 


19214 


55398 


EBC100384 


19215 


55399 


EBC100388 


19216 


55400 


EBC100399 


19217 


55401 


EBC100407 


19218 


55402 


EBC100408 


19219 


55403 


EBC100415 


19220 


55404 


EBC100417 


19221 


55405 


EBC100426 


19222 


55406 


EBC100434 


19223 


55407 


EBC100441 


19224 


55408 


EBC100442 


19225 


55409 


EBC100444 


19226 


55410 


EBC100445 


19227 


55411 


EBC100447 


19228 


55412 


EBC100455 


19229 


55413 


EBC100460 


19230 


55414 


EBC100461 


19231 


55415 


EBC100465 


19232 


55416 


EBC1 00468 


19233 


55417 


EBC100474 


19234 


55418 


EBC100475 


19235 


55419 


EBC100477 


19236 


55420 


EBC100486 


19237 


55421 


EBC100487 


19238 


55422 


EBC100501 


19239 


55423 


EBC100509 


19240 


55424 


EBC100510 


19241 


55425 


EBC100514 


19242 


55426 


EBC100530 


19243 


55427 


EBC100539 


19244 


55428 


EBC100541 


19245 


55429 


EBC100545 


19246 


55430 


EBC100550 


19247 


55431 


EBC100562 


19248 


55432 


EBC100570 


19249 


55433 


EBC100597 


19250 


55434 


EBC100610 


19251 


55435 


EBC100616 


19252 


55436 


EBC100624 


19253 


55437 


EBC100628 


19254 


55438 


EBC100631 


19255 


55439 


EBC100632 


19256 


55440 


EBC100646 


19257 


55441 


EBC100653 


19258 


55442 


EBC100654 


19259 


55443 


EBC100655 


19260 


55444 


EBC100656 


19261 


55445 


EBC100663 


19262 


55446 


EBC100664 
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31269 


67453 


PMU101967 


31270 


67454 


PMU101968 


31271 


67455 


PMU101974 


31272 


67456 


PMU101977 


31273 


67457 


PMU101978 


31274 


67458 


PMU101981 


31275 


67459 


PMU101984 


31276 


67460 


PMU101985 


31277 


67461 


PMU101986 


31278 


67462 


PMU101987 


31279 


67463 


PMU101989 


31280 


67464 


PMU101990 


31281 


67465 


PMU101994 


31282 


67466 


PMU101995 


31283 


67467 


PMU101997 


31284 


67468 


PMU101998 


31285 


67469 


PMU102001 


31286 


67470 


PMU102003 


31287 


67471 


PMU102009 


31288 


67472 


PMU102010 


31289 


67473 


PMU102011 


31290 


67474 


PPU100005 


31291 


67475 


PPU100008 


31292 


67476 


PPU100025 


31293 


67477 


PPU100087 


31294 


67478 


PPU100091 


31295 


67479 


PPU100092 


31296 


67480 


PPU100111 


31297 


67481 


PPU100113 


31298 


67482 


PPU100120 


31299 


67483 


PPU100137 


31300 


67484 


PPU100159 


31301 


67485 


PPU100161 


31302 


67486 


PPU100174 


31303 


67487 


PPU100194 


31304 


67488 


PPU100206 


31305 


67489 


PPU100210 


31306 


67490 


PPU100215 


31307 


67491 


PPU100226 


31308 


67492 


PPU100241 


31309 


67493 


PPU100250 


31310 


67494 


PPU100260 


31311 


67495 


PPU100265 


31312 


67496 


PPU100354 


31313 


67497 


PPU100404 


31314 


67498 


PPU100405 


31315 


67499 


PPU10Q406 


31316 


67500 


PPU100420 


31317 


67501 


PPU100429 


31318 


67502 


PPU100453 


31319 


67503 


PPU100478 


31320 


67504 


PPU100484 


31321 


67505 


PPU100534 


31322 


67506 


PPU100559 


31323 


67507 


PPU100577 
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7201 


43385 


ECO101188 


7202 


43386 


ECO103424 


7203 


43387 


ECO100572 


7204 


43388 


ECO102351 


7205 


43389 


ECO104028 


7206 


43390 


ECO100475 


7207 


43391 


ECO104233 


7208 


43392 


ECO101499 


7209 


43393 


ECO101671 


7210 


43394 


ECO100867 


7211 


43395 


KPN200073 


7212 


43396 


KPN201086 


7213 


43397 


KPN201087 


7214 


43398 


KPN103883 


7215 


43399 


KPN208757 


7216 


43400 


KPN203895 


7217 


43401 


KPN303445 


7218 


43402 


KPN203896 


7219 


43403 


KPN204465 


7220 


43404 


KPN204464 


7221 


43405 


KPN201990 


7222 


43406 


KPN203025 


7223 


43407 


KPN203487 


7224 


43408 


KPN203310 


7225 


43409 


KPN300969 


7226 


43410 


KPN201549 


7227 


43411 


KPN203973 


7228 


43412 


KPN108099 


7229 


43413 


KPN207255 


7230 


43414 


KPN203534 


7231 


43415 


KPN204596 


7232 


43416 


KPN203246 


7233 


43417 


KPN203084 


7234 


43418 


KPN206685 


7235 


43419 


KPN203146 


7236 


43420 


KPN200459 


7237 


43421 


KPN200460 


7238 


43422 


KPN206300 


7239 


43423 


PAE201546 


7240 


43424 


PAE202422 


7241 


43425 


PAE100416 


7242 


43426 


PAE204992 


7243 


43427 


PAE203039 


7244 


43428 


PAE203038 


7245 


43429 


PAE204262 


7246 


43430 


PAE204064 


7247 


43431 


PAE204269 


7248 


43432 


PAE204270 


7249 


43433 


PAE203045 


7250 


43434 


PAE204248 


7251 


43435 


PAE204249 


7252 


43436 


PAE205294 


7253 


43437 


PAE202311 


7254 


43438 


PAE203158 


7255 


43439 


PAE204883 
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19263 


55447 


EBC100668 


19264 


55448 


EBC100672 


19265 


55449 


EBC100683 


19266 


55450 


EBC100689 


19267 


55451 


EBC100699 


19268 


55452 


EBC100702 


19269 


55453 


EBC100703 


19270 


55454 


EBC 100704 


19271 


55455 


EBC 100706 


19272 


55456 


EBC100717 


19273 


55457 


EBC 100728 


19274 


55458 


EBC100731 


19275 


55459 


EBC 100765 


19276 


55460 


EBC100767 


19277 


55461 


EBC 100769 


19278 


55462 


EBC 100771 


19279 


55463 


EBC 100779 


19280 


55464 


EBC 100780 


19281 


55465 


EBC 100789 


19282 


55466 


EBC 100804 


19283 


55467 


EBC1O0805 


19284 


55468 


EBC 100806 


19285 


55469 


EBC100807 


19286 


55470 


EBC 100809 


19287 


55471 


EBC100812 


19288 


55472 


EBC100814 


19289 


55473 


EBC100818 


19290 


55474 


EBC 100820 


19291 


55475 


EBC100826 


19292 


55476 


EBC100833 


19293 


55477 


EBC 100834 


19294 


55478 


EBC 100838 


19295 


55479 


EBC100856 


19296 


55480 


EBC 100867 


19297 


55481 


EBC100870 


19298 


55482 


EBC100872 


19299 


55483 


EBC100874 


19300 


55484 


EBC100875 


19301 


55485 


EBC 100878 


19302 


55486 


EBC 100895 

XV X*/ X W V**' 


19303 


55487 


EBC 100904 

XVJ J\-r X VV> \s T 


19304 


55488 


EBC100905 


19305 


55489 


EBC 100906 


19306 


55490 


EBC 100908 


19307 


55491 


EBC 1009 18 


19308 


55492 


EBC100919 


19309 


55493 


EBC100920 


19310 


55494 


EBC100928 


19311 


55495 


EBC100940 


19312 


55496 


EBC100948 


19313 


55497 


EBC100951 


19314 


55498 


EBC 100961 


19315 


55495 


EBC100964 


19316 


55500 


EBC 100965 


19317 


55501 


EBC100966 




312 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




31324 


67508 


PPU1 00582 


31325 


67509 


PPU100583 


31326 


67510 


PPU100606 


31327 


67511 


PPU100621 


31328 


67512 


PPU1 00631 


31329 


67513 


PPU100633 


31330 


67514 


PPU100635 


31331 


67515 


PPU100641 


31332 


67516 


PPU100647 


31333 


67517 


PPU100648 


31334 


67518 


PPU100759 


31335 


67519 


PPU100764 


31336 


67520 


PPU100765 


31337 


67521 


PPU100810 


31338 


67522 


PPU100841 


31339 


67523 


PPU100844 


31340 


67524 


PPU100858 


31341 


67525 


PPU1 00863 

X X V-/ X WUUJ 


31342 


67526 


PPU100866 

X X \J X \J\J \J\J\J 


31343 


67527 


PPU100873 

X X \*f X vvw / *S 


31344 


67528 


PPU100881 


31345 


67529 


PPU100882 


31346 


67530 


PPU100885 


31347 


67531 


PPU100890 


31348 


67532 


PPU100894 


31349 


67533 


PPU100917 


31350 


67534 


PPU100927 

X X W X vv/tf $ 


31351 


67535 


PPU100957 


31352 


67536 


PPU100970 

X X \*f X / V 


31353 


67537 


PPU101006 

X X X V X V w 


31354 


67538 


PPU101007 


31355 


67539 


PPU101032 


31356 


67540 


PPU101036 


31357 


67541 


PPU101058 


31358 


67542 


PPU101059 


31359 


67543 


PPU101061 


31360 


67544 


PPU101063 


31361 


67545 


PPU101064 

X X X W X wv^ 


31362 


67546 


PPU101069 

X X X V X \J\J s 


31363 


67547 


PPU101071 

X X \J X V X V 1 A. 


31364 


67548 


PPU101089 

X X W X Kf X W KJ ^ 


31365 


67549 


PPU101090 


31366 


67550 


PPU101093 


31367 


67551 


PPU101099 


31368 


67552 


PPU101118 


31369 


67553 


PPU101132 


31370 


67554 


PPU101135 


31371 


67555 


PPU101137 


31372 


67556 


PPU101138 


31373 


67557 


PPU101140 

X X V> XV X X~\J 


31374 


67558 


PPU101143 


31375 


67559 


PPU101150 


31376 


67560 


PPU101155 


31377 


67561 


PPU101164 


31378 


67562 


PPU101166 
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7256 


43440 


PiE204884 


7257 


43441 


PAE203151 


7258 


43442 


PM203152 


7259 


43443 


PM203011 


7260 


43444 


PAE202220 


7261 


43445 


PAE200714 


7262 


43446 


PAE105557 


7263 


43447 


PAR109154 


7264 


43448 


PAE203009 


7265 


43449 


PAE204255 


7266 


43450 


PAK04261 


7267 


43451 


PA1202582 


7268 


43452 


PAE200787 


7269 


43453 


PAI201300 


7270 


43454 


PAE200352 


7271 


43455 


PAE200264 


7272 


43456 


PAK01984 


7273 


43457 


PAE203066 


7274 


43458 


PAE203981 


7275 


43459 


PAE203004 


7276 


43460 


PAE203003 


7277 


43461 


PAE204242 


7278 


43462 


PAE204243 


7279 


43463 


PAE204246 


7280 


43464 


PAE204247 


7281 


43465 


PAE204252 


7282 


43466 


PAE204253 


7283 


43467 


PAE205071 


7284 


43468 


PAE204540 


7285 


43469 


PAE203928 


7286 


43470 


PAE205202 


7287 


43471 


PAE202195 


7288 


43472 


PAE204067 


7289 


43473 


PAE203761 


7290 


43474 


PAE205562 


7291 


43475 


PAE204102 


7292 


43476 


PAE204103 


7293 


43477 


PAE201U4 


7294 


43478 


PAE200377 


7295 


43479 


PAE205204 


7296 


43480 


PAE202126 


7297 


43481 


PAE202396 


7298 


43482 


PAE204678 


7299 


43483 


PAE204250 


7300 


43484 


PAE204251 


7301 


43485 


PAE200641 


7302 


43486 


PAE204129 


7303 


43487 


PAE204130 


7304 


43488 


PAE201461 


7305 


43489 


PAE202669 


7306 


43490 


PAE200471 
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55502 


EBC100969 


19319 


55503 


EBC100975 


19320 


55504 


EBC100976 


19321 


55505 


EBC100985 


19322 


55506 


EBC100989 


19323 


55507 


EBC101014 


19324 


55508 


EBC101020 


19325 


55509 


EBC101022 


19326 


55510 


EBC101030 


19327 


55511 


EBC101032 


19328 


55512 


EBC101033 


19329 


55513 


EBC101035 


19330 


55514 


EBC101041 


19331 


55515 


EBC101043 


19332 


55516 


EBC101051 


19333 


55517 


EBC101052 


19334 


55518 


EBC101067 


19335 


55519 


EBC101072 


19336 


55520 


EBC101089 


19337 


55521 


EBC101093 


19338 


55522 


EBC101094 


19339 


55523 


EBC101097 


19340 


55524 


EBC101110 


19341 


55525 


EBC101111 


19342 


55526 


EBC101113 


19343 


55527 


EBC101120 


19344 


55528 


EBC101122 


19345 


55529 


EBC101127 


19346 


55530 


EBC101129 


19347 


55531 


EBC101139 


19348 


55532 


EBC101151 


19349 


55533 


EBC101152 


19350 


55534 


EBC101153 


19351 


55535 


EBC101162 


19352 


55536 


EBC101178 


19353 


55537 


EBC101181 


19354 


55538 


EBC101184 


19355 


55539 


EBC101190 


19356 


55540 


EBC101191 


19357 


55541 


EBC101192 


19358 


55542 


EBC101194 


19359 


55543 


EBC101201 


19360 


55544 


EBC101202 


19361 


55545 


EBC101203 


19362 


55546 


EBC101205 


19363 


55547 


EBC101214 


19364 


55548 


EBC101217 


19365 


55549 


EBC101223 


19366 


55550 


EBC101229 


19367 


55551 


EBC101230 


19368 


55552 


EBC101233 


19369 


55553 


EBC101239 


19370 


55554 


EBC101242 


19371 


55555 
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55556 


EBC101245 



313 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqE) 
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20192 


56376 


EBC106435 


20193 


56377 


EBC106483 


20194 


56378 


EBC106485 


20195 


56379 


EBC106749 


20196 


56380 


EBC106796 


20197 


56381 


EBC106824 




328 





PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




32204 


68388 


PRT1 001 49 

x xv 1 1 VVI*tX 


32205 


68389 


PRT100152 

X XVX XVVI JX 


32206 


68390 


PRT100154 

X XVX X WX 


32207 


68391 


PRT100159 

X XX. X IVulJ/ 


32208 


68392 


PRT100160 

X XVX xvvxw 


32209 


68393 


PRT100163 

X XVX X WX VJ 


32210 


68394 


PRT100166 

X XVX xvvxw 


32211 


68395 


PRT100169 

x xvx x w i \jy 


32212 


68396 


PRT100179 

X XVX XVVI IZJ 


32213 


68397 


PRT100191 

X XV X XVVI7I 


12214 

.7 XX 1*T 


68198 


PRT1001Q5 

1 XVX 1W17J 


19915 

^xx u 


68199 

UOJ77 


PR T 100909 

X IVI XWXvX 


32216 


68400 

votvv 


PRT100911 

X XVI I V VX I J 


12217 

./XX 1 / 


68401 


PRT1 00999 

X XVX IVVXXX 


32218 


68402 


PRT1 00241 

x xvx xvvxtj 


12219 


68403 


PRT 100959 

XT XVX X V VX JX 


32220 

•/XXXV 


68404 


PRT 100251 

XT XVX IVVXJJ 


12221 

•JXXX I 


68405 

VO*tV«7 


PRT 100954 
x ivi ivvxjt 


12222 

.7XXXX 


68406 
votvv 


PRT 100955 

X xv X IVJvXjj 


19991 

3XXXJ 


68407 


PR T1 00961 
X xv 1 ivvxOJ 


19994 

.?XXX*T 


68408 


PRT 100967 

X XV X X vvxv/ 


19995 

JXXXJ 


68409 

VO*tV7 


PR T1 00988 
x Xv I IVv/XOO 


19996 

•/XXXV 


68410 

UOt I V 


PRT1 00906 
x IV I IvVx^O 


12227 

VXXX / 


6841 1 

VO*t 1 1 


PRT1 00105 

A IV I X WJVJ 


19998 

•7XXXO 


68412 


PRT1 00191 

X XV X XVVjXI 


32229 


68413 


PRT 100191 

X XVX X W JX J 


32230 


68414 


PRT 100124 

X XVX X WJZ,7 


12211 
j^j i 


68415 

VO*T 1 J 


PRT1 00195 

L IV 1 IVVjXJ 


12212 

%/XX*/X 


68416 

VO*T I V 


PRT1 00150 

1 IV I IvvJ^U 


12211 


68417 

VO** I / 


PRT 100156 

I IVI lUV/JJO 


19914 


68418 


PRT 100157 

x Ivi lUUJj / 


19915 


68419 


PRT 100174 
x xv x I Uvj /*f 


19916 

JXX JU 


68490 


PRT1 00186 
x IV I IvvjoO 


12217 

JXX J / 


68491 
votx X 


PRT1 00401 

X IVI IWtvJ 


12218 

JXX JO 


68422 
uotxx 


PRT 100405 

X IV X I uUtUJ 


12219 

J XX J^ 


68421 
vo*tx J 


PRT 100494 

X XV I XVV*tX*t 


12240 

JXX*TV 


68424 


PRT1 00444 

XXVI XVV*T*t*T 


12241 

JXX*T I 


68425 

vo*tx j 


PRT1 00460 

IT XVX XW+UV 


19949 

JXX*tX 


68496 


PRT1 00474 
xxv I XV/vH/ 4 ? 


19941 


68497 


PRT1 0047 S 

XXV I luUT/J 


19944 


68498 


PRT 100486 
r IVI 


19945 


68499 


PRT1 00487 
rxvl ivjwho / 


19946 


68410 

vOtJv 


PRT10048Q 

X XV •! XVVH07 


19947 

JXXH / 


6R411 

U0*T J I 


PRT1 004Q0 
r IV I IwHyU 


12248 

JXX to 


68419 
uot jx 


PRT1 004Q9 

X XV X XW+2^X 


32249 

JXX*T.7 


68411 


PRT1 00509 

X XV X XVVJVX 


32250 


68434 


PRT 100504 

X IV X X V V J vt 


32251 


68435 


PRT100514 

X XV X J.UV/Ji*T 


32252 


68436 


PRT100516 

X XV X X VUJ X v 


12251 

JXX J J 


68417 


PRT1 00599 

X IVI IVVJXX 


32254 


68438 


PRT100528 


32255 


68439 


PRT100531 


32256 


68440 


PRT100538 


32257 


68441 


PRT100542 


32258 


68442 


PRT1 00545 



WO 02/077183 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




8116 


44120 


SAU800777 

unuuuv ill 


8117 

□ X J / 


44121 


SAU802627 


8118 


44122 


SAU801831 


8139 


44323 


SAU802308 


8140 


44324 


SAU800562 


8141 


44125 


SAU802601 


8142 

O X*TX» 


44126 

*ttJZ»v 


SAU800811 


8141 


44127 


SAU801912 


8144 


44128 


SAU801134 


8145 

O X*tJ 


44190 


SAT J80 1135 

UAUOVi 1JJ 


o xtu 


44110 


SATJ801 505 


8147 

OIt / 


44111 

ttJJ X 


SAT 110261 1 


8148 


4411? 


SAIJ1028R2 

onujv^oOit 


8140 


44111 

ntjJJ 


SATJ802165 

OAUOUZiJUJ 


8150 


44114 


SAU801599 


8151 

O X J X 


44115 

*rtJJJ 


SAU801908 


8152 


44336 


SAU802152 


8153 


44117 


"SAIJ800312 


81 54 

O 1 J*T 


44118 

ttJJO 


SATI802112 

UAUOV/Ai 1 X^t 


81 55 

O 1 J J 


44110 


SATJ8021 1 1 

unuou^i xxx 


81 56 


44140 


^ATT800810 


R1 57 
OX J / 


dd.141 
HHj**x 


SATT800820 


81 58 

o 1 JO 


4414? 


Q ATT801760 

0/A.U OV 1 ^U7 


81 50 


44141 


^ATTR01701 

OAUOUl /UJ 


8160 

O X v/V 


4/1144 


SATTR0O?55 


8161 


44145 


SAT 1800256 

UA VJ O \J\J£* J \J 


816? 


44146 


SATT802076 


8161 

O 1UJ 


44147 


SATI801718 

JAUOl/l / JO 


8164 

O X Vt 


44148 


SATJ800144 


8165 

O 1UJ 


44140 


SAT 18025 55 


8166 

O 1UU 


44150 

*T*TJ JV 


SATT801521 

OA.UOV/1 J^J 


8167 


44151 
"ijj x 


SAT 1800414 


8168 


4415? 

*T*T J J.£ 


SATT8001 56 

OAUOW X JU 


8169 


44151 

TtJJJ 


S AT J1 02585 

uAU X O J 


8170 


44154 


SAT ISO 1196 


8171 


44155 
j jj 


SATI8001 17 

JAUOUUl X / 


8172 


44356 


SATJ800116 


8173 


44357 


SATJ801771 

LjAuOul 111. 


8174 


44158 


SAU802611 

UAUOULU X J 


8175 


44150 


SAT 1800489 


8176 


44160 


SAT 180? 689 


8177- 
O 1 / / 


44161 


SAT 180741 8 


8178 

O X / o 


4416? 

*t*T JUZ 


SAT 18071 11 

OAUOUZ X J J 


81 7Q 
o x / y 


44161 


SAT 1801 5?1 


8180 

O low 


44164 


SAT 1801 741 


8181 


44165 

f+Jv/J 


SATTR00070 


818? 

O X OjL 


44166 


SAT 180? 150 

uAUOu^Jjy 


8181 

O X OJ 


44167 

*T*T JVJ / 


SAT 1807160 

O.T\. U OUZ. J v/V/ 


8184 

O X Ot 


44168 


SATI?0??56 


8185 


44160 


SATT80O170 


8186 


44370 


SAU801687 


8187 


44371 


SAU800138 


8188 


44372 


SAU802137 


8189 


44373 


SAU801297 


8190 


44374 


SAU801296 



DNA 


Protein 


Gene LocusID 


SeqDD 


SeqID 




20198 


56382 


EBC 106956 


20199 


56383 


EBC107113 

. A *Af VJ> XV/ X X .J 


20200 


56384 


EBC107120 


20201 


56385 


EBC107179 


20202 


56386 


EBC107209 


20203 


56387 


EBC 107253 


20204 


56388 


EBC107300 


20205 


56389 


EBC107301 


20206 

Sm\M£* w w 


56390 


EBC107404 


20207 


56391 


EBC107494 


20208 


56392 


EBC 107569 


20209 


56393 


EBC107735 


20210 


56394 


EBC 107794 

X_<XJ V_/ XV// 1ST 


20211 


56395 


EBC 107855 

XjUV XV// U</J 


20212 


56396 


EBC 108003 


20213 


56397 


ECO 100003 

Juvv X V/V/v/ v J 


20214 


56398 


ECO100014 

x_i v> v*/ x \j\f\j Aw 


20215 


56399 


ECO100016 

JjW/ X v/v/v/ X V/ 


20216 

«VA XV/ 


56400 


ECO 100022 

J_vV^V_/ X V/v/ V/XiX. 


20217 


56401 

JVJ*TV/X 


FC0 100011 

X-<V_/v/ X UuvJ X 


20218 


56402 


FC0 100048 

XjV^V/ x v/v/v/^o 


20219 


56401 

JuTVJ 


FC0 100051 

X^VvVJ' X UUUJ X 


20220 


56404 

J \JTAJ*T 


ECO 100064 

X_/V_xVJ X v/V/V/V/*T 


20221 


56405 


FCO 100072 

X-»VvVJ X V/v/V/ / £ 


20222 


56406 


ECO 100077 

x_/v^vj x v/v/v/ / / 


20223 


56407 


ECO100078 


20224 


56408 


ECO 100082 


20225 


56409 


ECO100084 

X— / V> Yw/ X V/V/V/ U l 


20226 


56410 


ECO100085 

J— /V*/ W X VVVUt' 


20227 


56411 


ECO 100086 

XjW/ X V/V/ V/V) \J 


20228 


56412 


FCO 100087 


20229 


56413 


FC0 100088 

1jV/VJ X V/V/v/OO 


20210 


56414 


FC0 100089 


20231 


56415 

J VT 1 J 


FCO 100090 


20232 


56416 


ECO 100091 

XjW/ X V/v/V/.' X 


20233 


56417 


ECO 100098 


20234 


56418 


ECO 1001 34 


20235 


56419 


ECO 100 143 

i-/Vy V/ X WW 1. » •w' 


20236 


56420 


ECOl 00149 

AjVjV x vv/ x 


20237 


56421 


ECO100159 

1^ V^ V_/ X \J\J L S 


20238 


56422 


ECOl 001 62 

XjVjV/ 1 V/v/ X UZ< 


20239 


56421 


FCOl 001 66 

Xj V-/ W X V/V/ X V/VJ 


20240 


56424 


ECO100172 

XjV/V/ luV/l / X/ 


20241 


56425 


ECO 100 174 

x^v>v/ X V/ W X / *T 


20242 


56426 


ECO 100 175 

i-iVyV/lVWl / J 


20243 


56427 


ECO 100 182 


20244 


56428 


ECO 100 187 


20245 


56429 


ECO100188 

xj W X W X w V 


20246 


56430 


ECO 100251 


20247 


56431 


ECO100252 


20248 


56432 


ECO100260 


20249 


56433 


ECO100266 


20250 


56434 


ECO 100267 


20251 


56435 


ECO100288 


20252 


56436 


ECO100289 
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PCTYUS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




32259 


68443 


PRT1 00549 

x. xv x ivv/»»~y 


32260 


68444 


PRT100553 


32261 


68445 


PRT1 00554 


32262 


68446 


PRT100555 


32263 


68447 


PRT100556 


32264 


68448 


PRT100557 


32265 


68449 


PRT100558 

X X X. X X \J \F *S \J 


32266 


68450 


PRT100559 


32267 


68451 


PRT1 00561 


32268 


68452 


PRT1 00566 

X XV JL X vv J vv 


32269 


68453 


PRT100575 

X XV X XV/V/aS / «/ 


32270 


68454 


PRT100582 

X XV X X V V J UL 


32271 


68455 


PRT1 00590 

x xv x luvjyw 


32272 


68456 


PRT1 00592 

x xv x i vvvy 


32273 


68457 


PRT1 00600 

X XV X & Wwww 


32274 


68458 


PRT100612 

X X. V X 1 V/Vvlu 


32275 


68459 


PRT100619 


32276 


68460 


PRT1 00620 


32277 
j*»* / » 


68461 


PRT100621 

X XV X 1WVX«1 


32278 


68462 


PRT1 00628 

X XV X WUUZfO 


32279 


68463 


PRT100612 

X XV X IUUUJa 


12280 


68464 


PRT100618 

X IV X X v/V/v/ JO 


12281 


68465 


PRT1 00644 

X XV X X v/v/V/^T 


32282 


68466 


PRT100650 

X XV X XV/V/V/JV/ 


32283 


68467 


PRT1 00660 

X XV A Avwvvv 


32284 


68468 


PRT 100665 

X XV X X V/V/V/ V/ J 


32285 


68469 


PRT1 00667 

X XV X X v/v/v/v/ / 


32286 


68470 


PRT1 00675 

X XV X IVvv / J 


32287 


68471 


PRT1 00691 

X X V JL X v \J \J *J X 


32288 


68472 


PRT1 00704 

X XV X Ivv/UT 


32289 


68473 


PRT1 00706 

X XV X X \J\J I \J\J 


32290 


68474 


PRT1 00707 

X XV X X VJ v/ f \J 1 


12291 


68475 

VJO*T / J 


PRT1 00708 

I XV X IV/vZ/V/O 


12292 


68476 

1/OT / V/ 


PRT100712 

XT XV X X UU / X £t 


32293 


68477 


PRT100717 

X XV X X V/V/ 111 


32294 


68478 


PRT1 00729 

X XV X Ivv / ^7 


32295 


68479 


PRT100733 

X XV X X V/V/ I —s ~J 


32296 


68480 


PRT100735 

X XV X X V/V/ 1 »s 


32297 


68481 


PRT100737 

X XV X X V/ V / «/ / 


32298 


68482 


PRT100741 

X X V. X I Vv/ / x 


32299 


68483 


PRT1 00743 

X XV X X V/V/ / TJ 


12100 


68484 

UO*tO*T 


PRT 100746 

X XV X Xv/V//*TVJ 


32301 


68485 


PRT1 00747 

X XV X X\J\J 1 *T 1 


12102 

JLJ v/x» 


68486 


PRT 100749 

X XV X X V/V/ / 


32101 

JxJUJ 


68487 


PRT100750 

X XV X IvU / Ju 


32304 


68488 


PRT100771 

X XV X X w V/ / / X 


32305 


68489 


PRT1 00774 

X XV X X \J V/ / / r 


32306 


68490 


PRT1 00781 

X XV X X WW / w X 


32307 


68491 


PRT1 00789 


12108 

J4 JV/O 


68492 


PRT 100790 

X XV X x \J v / *s v/ 


32309 


68493 


PRT100791 


32310 


68494 


PRT100792 


32311 


68495 


PRT100794 


32312 


68496 


PRT100799 


32313 


68497 


PRT100815 



WO 02/077183 
DNA Protein Gene LocusID 



SeqID 


SeqID 




8191 


44375 


SAU201900 


8192 


44376 


SAU802662 


8193 


44377 


SAU802464 


8194 


44378 


SAU800511 




44370 


SAIJ802120 


8196 

017U 


44380 


SAT 1800550 


8197 


44381 

*T*tJO X 


SAT 1800472 


8198 


44382 

*T*tJO^ 


SAT 1800473 


8109 


44383 

*T*tJOJ 


SAT 18003 17 


8200 


44384 


SATJ800101 


8201 


44385 


SAT 1800 186 


8202 


44386 


SATI801450 


8901 


44387 


SAT 1800538 


8204 


44388 


SATJ800601 


8205 

OZrVJ 


44380 


SATT801025 

iJ/iUOu XUZ« J 


8906 


44300 


SAT 1802368 


8907 


44301 

*t*tJ-7X 


SATTR01 1 14 

OAUOU 1 lit 


8908 
OZUO 


44309 


QATTR09400 


890Q 


44.303 
HH jyj 


o ATTR01Q1 3 


R910 
OZxU 


443Q4 


QATIR01607 


891 1 


44305 


S ATTR09991 


8919 


44306 


3 AT 1809371 


8913 


44307 


<2 AT 1809379 


8914. 


44308 


S ATT309737 


891 5 


44300 


SAT 1801 636 


8916 


44400 


SATI801 530 


891 7 


44401 


S ATTR01 590 
jAUOU 1 OAy 


891 R 


44409 


Q ATTR09951 


8910 


44403 


SAT TR01 484 


8990 


44404 


SATIR09460 


8991 


44405 


SATIR0001 5 

O/A.LJ0UUU 1 J 


8222 


44406 


SATIX01 537 

OrvLJOUl J J 1 


8223 


44407 


SATIR00555 


8224 


44408 


SATJX09481 


8225 


44400 


SATI801605 


8226 


44410 


SATIR091 1 3 

O.TVIJOUZ.X X J 


8227 


4441 1 

*rrti 1 


<5 AT 1X09903 


8298 


44419 


SAT1R09909 


8990 


44413 


SATR01974 


8930 

Oz* JU 


44414 


S ATIR01 939 


8931 

OA, J I 


4441 5 


QATIR01466 
o/YUCUl'fUU 


8239 


44416 


SAT IS0 1648 


8933 


44417 

*rrf X / 


SAT1R00765 

OAUCUv / U J 


8234 


44418 

frt X o 


SAT1S00766 


8235 


44410 


SAT1R01330 


8936 


44490 


SATHR01 331 


8937 


44421 


SAT1R01604. 


8938 


44422 


SAT 1X00075 


8930 


44423 


SATB100Q68 


8240 


44424 


SAU801842 


8241 


44425 


SATJ800024 


8242 


44426 


SAU200671 


8243 


44427 


SAU802341 


8244 


44428 


SATJ800008 


8245 


44429 


SAUE00190 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




20253 


56437 


ECO 100303 


20254 


56438 


ECO100304 


20255 


56439 


ECO100325 


20256 


56440 


ECO100334 


20257 


56441 


ECO100373 


20258 


56442 


ECO100375 


20259 


56443 


ECO100384 


20260 


56444 


ECO 1003 8 9 


20261 


56445 


ECO100392 


20262 


56446 


ECO 100393 


20263 


56447 


ECO 1003 97 


20264 


55448 


ECO100398 


20265 


56449 


ECO 100406 


20266 

£*\J \J\J 


56450 


ECO100412 


20267 


56451 


ECO 1004 13 


20268 


56452 


ECO 10042 3 


20260 


56453 


FCO 100432 


20970 


56454 


FC0 100461 


90971 


56455 


FC0 100469 


90979 


56456 


FC0 100463 


90971 


56457 


FC0 100471 


20274 


56458 


FC0 100486 


20275 


56459 


FC0 100503 


20276 


56460 


FC0 10051 7 

X-rVvVV X \J\J J X / 


20277 


56461 


FCOI 00542 


20278 


56462 


FCO 100546 


20270 


56463 


FCOI 00548 


20280 


56464 


FC0 100571 


90981 

Z>UXO X 


56465 


FCOI 00576 


90989 


56466 


FCOI 00578 


20283 


56467 


FCOI 00505 

XvV^V/ X UUJ 7J 


20284 


56468 


FC0 100605 


20285 


56469 


FCOI 00606 


20286 


56470 


FCO 1006 18 

LV\7iwU X O 


20287 


56471 


FCO 100626 


20288 


56472 


ECO 100628 


20280 


56473 


FC0 100641 


20290 


56474 


FCO 100646 


20201 


56475 


EC0 100657 


20202 


56476 


FC0 100660 


20203 


56477 


FC0 100678 


20204 


56478 


FCO 100670 


20205 


56479 


FC0 100680 


20206 


56480 


FCOI 00686 


20297 


56481 


FCO 100696 


20208 


56482 


FCO 100709 


20299 


56483 


ECO 100722 


20300 


56434 


ECO 100739 


20301 


56485 


FCOI 00750 


20302 


56486 


ECO100751 


20303 


56487 


ECO100756 


20304 


56488 


ECO100758 


20305 


56489 


ECO 100770 


20306 , 


56490 


ECO100788 


20307 


56491 


ECO100789 




330 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




32314 


68498 


PRT100819 

1 XV X 1UU017 


32315 


68499 


PRT1 00820 


32316 


68500 


PRT100822 

X XV X IVvOaa 


32317 


68501 


PRT 100826 

X XV X iUV/OZfU 


32318 


68502 


PRT1 00857 

X XV X / 


32319 

JiJ X^ 


68503 


PRT1 00858 

X XV X IwOJO 


32320 


68504 

\JQ«7V^ 


PRT1 00873 

i XV X X vUO / J 


32321 


68505 


PRT1 00883 

X XV X XV7V700J 


32322 


68506 


PRT1 00887 

X XV X iwoo / 


32323 


68507 


PRT1 00890 

XT XV X L\J\JOy\J 


32324 


68508 


PRT 100001 

X Jv x lw7wl 


32325 


68509 


PRT1 00903 
± xv x L\jyjy\jj 


32326 


68510 

UOJ XV/ 


PRT1 00905 

X XV X 1UU7UJ 


32327 


6851 1 

UOJ X X 
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56599 


ECO102064 


20416 


56600 


ECO102073 


-20417 


56601 


ECO102077 
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32424 


68608 


PRT101421 


32425 


68609 


PRT101423 


32426 


68610 


PRT101425 


32427 


68611 


PRT101434 


32428 


68612 


PRT101439 


32429 


68613 


PRT101447 

X XV X X V X 1 T / 


12410 


68614 


PRT1 01464 

X XV X X v X *T v*T 


32431 


68615 


PRT101476 

X XV A X \J X / V/ 


32432 


68616 


PRT101480 

X XXX XVXTUV 


32433 


68617 


PRT101484 

X XV X 1 v 1 ?UT 


32434 


68618 


PRT101487 

X XV X X Vp X ^TvJ / 


32435 


68619 


PRT101493 

X XV X X \J X 4-/ 


32436 


68620 


PRT101495 

x xv x x v x ^ y j 


32437 


68621 


PRT101496 

X XV X IU1*T7U 


32418 


68622 


PRT101499 

X XV X lVlt/7 


12419 


68623 


PRT101500 

X XV X Xvl JVU 


12440 


68624 


PRT101501 

x xv x iuijv/l 


12441 


68625 


PRT101510 

L XV X 1U1J17 


12442 


68626 


PRT101527 

X XvX 1U1 JL/ 


12441 


68627 


PRT101514 

X Xv X lUlJJt 


32444 


68628 


PRT101541 

X XV X XVXJ*tX 


12445 

J^**T*T J 


68629 


PRT101542 

X XV X X \J X +J*TAd 


32446 


68630 


PRT101551 

X XV X X V X %J mJ X 


32447 


68631 


PRT101552 

X XV X X V X *J 


17448 


68612 


PRT101562 

X XV X lUlJUi 


12449 


68633 


PRT101564 

X XV 'X X v X J v*T 


12450 


68614 

UOVJJt 


PRT101 565 

X XvX XV/X JV/J 


12451 

JZit J X 


68615 


PRT101 586 

XT XVX XV/XJOv 


12452 


68616 


PRT101505 

JT XvX 1U1 J7J 


12451 


68617 


PRT101506 

JT XV X 1U1J7U 


12454 


68618 

VJOV7J O 


PRT101600 

X^ XV X XvX \J\J\J 


32455 


68639 


PRT101607 

X XV X XvX v V / 


32456 


68640 


PRT101612 

X XV X XvXvJX* 


32457 


68641 


PRT101651 

X XVX XV LVJJ X 


32458 


68642 


PRT101652 

X XVX XvX U Ji 


12450 


68641 


PRT101651 

X XvX 1V/1UJJ 


12460 


68644 


PRT101657 

X Xv X X v X UJ / 


17461 


68645 


PRT101661 

X X V X XV/XV/UX 


12462 


68646 


PRT101668 

IT IV X Xv/XUUO 


12461 


68647 


PRT101670 

X XV X X v X \J 1 v 


12464 


68648 


PRT101679 

X XV X lvlU/7 


32465 


68649 


PRT101697 

X XV X X V X V / 


32466 


68650 


PRT101698 

X XV X X\/X VJ-/ W 


12467 


68651 


PRT101699 

X XV X XvX \JJS 


32468 


68652 


PRT101704 

X XV X X V X / V I 


12469 


68653 


PRT101707 

X XV X XvX / V / 


12470 

JA-t /V 


68654 

UOUJ7 


PRT101718 

X- XvX XV/X / XO 


12471 


68655 


PRT101726 

X Xv X X v X / Z> v 


12472 


68656 


PRT101718 

x xv x x v x / ZtO 


17471 


68657 


PRT101710 

X XvX XV/X f Jv 


32474 


68658 


PRT101741 


32475 


68659 


PRT101751 


32476 


68660 


PRT101754 


32477 


68661 


PRT101762 


32478 


68662 


PRT101765 
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8356 


44540 


ABA100149 


8357 


44541 


ABA100150 


8358 


44542 


ABA100156 


OJJ7 


44543 


ABA100157 


8360 


44544 


ABA100162 


8361 


44545 


ABA100163 


8362 


44546 


ABA100164 


8363 


44547 


ABA1001 66 


8364 


44548 


ABA100167 


8365 


44549 


ABA100169 


8366 


44550 


ABA100173 


8367 


44551 


ABA100184 


8368 


44552 

' 1 U JZ« 


ABA 100 187 

/IDA X uv 1 O / 


8169 


44551 

*T*TJ J J 


ABA 100 192 


8170 


44554 


ABA 100 197 

.fVO/A X V/V/ X.7 / 


8171 

O J 1 X 


44555 


ABA 100200 


8372 


44556 


ABA 100205 


8373 

OJ / J 


44557 


ABA 10021 1 


8374 

OJ /*T 


44558 


ABA 100225 


8375 

O J / J 


44559 


ABA 100229 


8376 

OJ f\J 


44560 


ABA 100213 

XlJJxV. X \J\JJ* J J 


8377 

O J / / 


44561 


ABA 100240 


8378 

O J / o 


44562 


ABA 100252 

ADA! \}\}Z*JJLd 


8179 
oj / y 


44561 


ABA 100960 


8380 


44564 


ABA100261 


8181 

OJO 1 


44565 


ABA 100965 


8189 


44566 
*+*tjOO 


ABA10096Q 


8181 

O JOJ 


44567 


ABA 100970 


8384 


44568 


ABA 100276 


8385 


44569 


ABA100279 

.*XX-/X\. X \J\J 4j I _x 


8386 


44570 


ABA100283 

ALIA luU4«U J 


8387 


44571 


ABA100286 


8388 


44572 


ABA 100290 


8389 

O JOJ7 


44571 

*T*T J / J 


ABA 100298 


8390 

OJ7U 


44574 
ttj /*t 


ABA 100104 

ADA 1UUJ IV*T 


8391 


44575 
ttj / j 


ABA 100108 


8392 


44576 

It J / V 


ABA 1001 10 

AIJAlvvJ XV/ 


8393 


44577 


ABA 1001 16 

AUA 1 V/V/ J 1 U 


8394 


44578 


ABA 1003 17 

ALIA 1 \_/\_/ J 1 / 


8395 


44579 


ABA100318 


8396 


44580 


ABA100324 


8397 


44581 


ABA100328 


8398 


44582 


ABA1 00111 


8399 


44583 


ABA 1003 5 2 

A.UA.JL W J JZ» 


8400 


44584 


ABA100161 

aJjaIUvjU i 


8401 


44585 

^r*t JO J 


ABA 100161 


8402 


44586 


ABA 100164 


8401 


44587 


AT* A 100165 


8404 


44588 


ABA 100167 


8405 


44580 


A"RA 100179 


8406 


44590 


ABA100375 


8407 


44591 


ABA100377 


8408 


44592 


ABA10038O 


8409 


44593 


ABA100381 


8410 


44594 


ABA100383 
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20418 


56602 


ECO 102085 


20419 


56603 


ECO102088 


20420 


56604 


ECO 102099 


20421 


56605 


ECO 102 108 


20422 


56606 

J WW 


ECO102118 


20423 


56607 


ECO102124 


20424 


56608 


ECO 102 126 


20425 


56609 


ECO102127 


20426 


56610 


ECO102128 


20427 


56611 


ECO 102 142 


20428 


56612 


ECO 102 143 


20429 


56613 


ECO102148 


20430 


56614 


ECO102150 


20431 


56615 


ECO102167 


20432 


56616 


ECO102168 


20433 


56617 

J\J\J X t 


ECO 102 189 


20434 


56618 


ECOl 02236 


20435 


56619 


ECO 102242 


20436 


56620 


ECO 102243 


20437 


56621 


ECO102256 


20438 


56622 


ECO102262 


20439 


56623 


ECO 102287 


20440 


56624 


ECO 102296 


20441 


56625 


ECO 10231 1 

XjV-/\J 1 UA J 1 1 


20442 


56626 


ECOl 02338 

X-i V_/\-/ 1 Ux<J J O 


20443 


56627 


ECO 102349 

X, 1 J*TJ7 


20444 


56628 


FCOl 02162 

X-r V>VJ 1 ViiJ Ui/ 


20445 


56629 


ECOl 02165 


20446 


56630 


ECO 1023 67 


20447 


56631 


ECO102379 


20448 


56632 


ECO102380 


20449 


56633 


ECO102392 


20450 


56634 


ECO102419 

xv v_/ w x v/x#r x 


20451 


56635 


ECO 102449 

X_> V> V_/ X UiTT/ 


20452 


56636 


ECOl 02458 


20453 


56637 


FCOl 02460 


20454 


56618 


FCOl 02465 


20455 


56639 


ECOl 02480 

Xv V/\J X \J£S1 ou 


20456 


56640 


ECO 102482 


20457 


56641 


ECO 102502 


20458 


56642 


ECO102509 

XjNj 1 w X \J ***** w ✓ 


20459 


56643 


ECO102514 

Xvv V 1 vm«/ X r 


20460 


56644 


ECO 1025 17 


20461 


56645 


ECO102519 


20462 


56646 


ECOl 02539 


20463 


56647 


FCOl 02558 


20464 


56648 


FCOl 02567 


20465 


56649 


ECOl 02590 


20466 


56650 

J \J\J J V 


ECO 102606 


20467 


56651 


ECO102608 


20468 


56652 


ECO102620 


20469 


56653 


ECO102621 


20470 


56654 


ECO102629 


20471 


56655 


ECOl 02667 


20472 


56656 


ECO102673 
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32479 


68663 


PRT101773 

X IV X X V/ A. f t <*s 


32480 


68664 


PRT101775 

X X\ X X \J X # / mS 


32481 


68665 


PRT101784 

X IV. X X KJ X / u~ 


32482 


68666 


PRT1 01790 

X XV 1 1UX /yU 


32483 


68667 


PRT1 01792 

x XV 1 X \J I / 


32484 


68668 


PRT1 01793 

X XV X X \J L I -S — ' 


32485 


68669 


PRT1 01794 

X XV X 1 V X / ^ *T 


32486 


68670 


PRT101796 

x xv x x w x / y u 


32487 


68671 


PRT101803 

X XV X X V/ X u\/*s 


32488 


68672 


PRT101807 

X A\ X X V X UW I 


32489 


68673 


PRT101816 

X XV X lUlulv 


32490 


68674 


PRT101830 

X XV X iUlUJv 


32491 


68675 


PRT101841 

X XV X X \J X 0*T X 


32492 


68676 


PRT1 01 847 

X XV 1 lul o*t / 


12491 


68677 


PTJT101849 

x xvl iv/lOH , 7 


32494 


68678 

uOU /O 


PRT101866 

X XV X lUiOUU 


32495 


68679 

VIOU / J 7 


PRT101871 

X XV X lUlO/J 


32496 


68680 


PRT101879 

X XV X X v xo /✓ 


32497 


68681 


PRT101880 

X XV X XV/XOOV/ 


32498 


68682 


PRT101881 

X XV X X V/ X O O X 


32499 


68683 


PRT101882 

X XV X X \J x o ox 


32500 


68684 


PRT101899 

X XV X 


32501 


68685 


PRT1 01901 

A XV X t\J X S\J X 


32502 


68686 


PRT101929 

X XV X lUly^y 


12503 


68687 


PRT101944 
xrxvx lui^tt 


12504 


68688 
uouoo 


PRT101954 

X XVl IU17JT' 


12505 

Jx, JV/J 


68689 


PPT101Q55 

x XVl 1U17JJ 


32506 


68690 

VOU7V 


PUT101956 

XT XVl XVXJ7JU 


32507 


68691 


PRT101957 

X XV X IV X^7 J / 


32508 


68692 


PRT101961 

X XV X XVX^UJ 


32509 


68693 


PRT101971 

X XV X L\J XJ* I X 


32510 


68694 


PRT1 01978 

X XV X X \J 1-7 / O 


32511 


68695 


PRT101996 

x xv x i V7 x jy 


12512 

JA» J lib 


68696 


PRT101998 
x Jvl iKjiyyo 


12511 

JZtJ X J 


68697 


PRT109018 

X XV X Xl/ZfV7XO 


19514 

Jib J X*T 


68698 


PRT1 09096 

X XV X X\j£\JZ,\J 


1951 5 


6869Q 


PRT1 09098 

X XVl lUZrU^O 


12516 

JXr J Xvl 


68700 


PR T 109011 

x Jvl x\JJj\JD x 


12517 


68701 


PRT1 02014 
x xv x xv/Zrv/jt 


32518 


68702 


PRT1 02059 

x XV X luAUJy 


32519 


68703 


PRT 102061 

X XV X X V/XiV/U X 


32520 


68704 


PRT1 02068 

X XV X X V/avU o 


32521 


68705 


PRT 102070 

X XV X X\?£*\Jl\J 


32522 


68706 


PRT 102071 

XT XV 1 X \J4*\J 1 J 


32521 


68707 

VJO / V/ f 


PRT 102075 

XT XV X X \JJu\J 1 J 


12524 


68708 


PRT 109078 

X XV 1 X \JZ,\J l o 


12525 


68709 
vjo / \jy 


PRT1 09085 

X XV X iUiivOJ 


12596 


68710 


PRT 109088 

X XVl lUZAJOO 


12527 


6871 1 

VJO /XX 


PRT1 0908Q 

X XVl X\JZ»V/0-7 


19598 


68719 


PRT1 09004 
x xvl x\j^,\jy-* 


32529 


68713 


PRT102104 


32530 


68714 


PRT102105 


32531 


68715 


PRT102108 


32532 


68716 


PRT102120 


32533 


68717 


PRT102124 
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8411 


44595 


ABA100387 


8412 


44596 


ARA100392 


8413 


44597 


ABA100394 


8414 


44598 


ABA100403 


8415 


44599 


ABA100405 


8416 


44600 

*T*TVJVIVI 


ABA100407 


8417 


44601 


ABA100413 


8418 


44602 


ABA100417 


8419 


44603 


ABA100431 


8420 


44604 


ABA100432 


8421 


44605 


ABA100436 


8422 


44606 


ARA 100441 


84? 1 


44607 


ABA 100442 

ruin, x vv/ttA 


8414 


44608 

*T*TVJVIO 


ARA 100443 

rvJlrV x VI VI I T J 


8495 


44609 


ABA 1 00450 




44610 


ABA 100452 


8427 


44611 


ABA 100455 


8428 


44612 


ABA 10045 8 


8429 


44613 


ABA100463 

ruin ivv^uj 


8430 


44614 


ABA 100464 


8431 


44615 


ABA100468 


8432 


44616 


ABA 100470 


8433 


44617 


ABA 1 00477 


8434 


44618 


ABA 1 00484 

-rVxXrY x UvtOt 


8435 


44610 


ABA 100489 


8436 


44670 


ABA 1 00490 


8437 


44621 


ABA 1 00497 

xxJjtrv l vivit-' / 


8438 


44622 


ABA 100500 

ixilx\ WvJW 


8439 


44623 


ABA100502 


8440 


44624 


ABA 1005 10 


8441 


44625 


ABA100511 


8442 


44626 


ABA100515 


8443 


44627 


ABA 1005 18 

AUA X VI v/ J X O 


8444 


44628 


ABA 100529 


8445 


44699 


ABA 100532 

/AO/A. 1 UUJ 


8446 


44630 


ABA 100533 

AD/V 1 VI VI J *l 


8447 


44631 


ABA 100537 


8448 


44632 


ARA 1 00544 

AOIV X VI V/ J*T*T 


8449 


44633 


ABA 100546 


8450 


44634 


ARA 100551 

AX/iV X \J\JtJ J X 


8451 


44635 


ARA 100552 


8452 


44636 


ABA100557 


8453 


44637 


ARA 1005 5 8 


8454 


44638 


ARA 100563 

x*.l_IXV lUv/JUJ 


8455 


44639 


ARA 100566 

AJDfV X VI VI »l VI VI 


8456 


44640 

t t*TVI fc TV/ 


ARA 100567 


8457 


44641 


ARA 100570 

■rvxjrx x Vlv/wi / vi 


8458 


44642 


ARA 100571 

jfTX>f\xvlv«l / X 


8459 


44643 


ARA 100577 


8460 


44644 


ARA 100578 


8461 


44645 


ABA100586 


8462 


44646 


ABA100587 


8463 


44647 


ABA100588 


8464 


44648 


ABA100592 


8465 


44649 


ABA100599 
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20473 


56657 


ECO102686 


20474 


56658 


ECO102687 


20475 


56659 


ECO102718 


20476 


56660 


ECO102719 


20477 


56661 


ECO102720 


20478 


56662 


ECO102721 


20479 


56663 


ECOl 02724 


20480 


56664 


ECO102754 


20481 


56665 


ECO 102756 


20482 


56666 


ECO102757 


20483 


56667 


ECO 102781 


20484 


56668 

±J WW 


ECO102810 


20485 


56669 


ECO102823 

x_/ v^/ w x utiUAJ 


20486 


56670 


ECO 102826 


20487 


56671 


ECOl 02829 


20488 


56672 


FCO102830 


20489 


56673 


ECO102835 


20490 


56674 


ECO 102837 

J—/ V> W X V/X« V/ mJ I 


20491 


56675 


ECO102841 


20492 


56676 


ECO 102851 


20493 


56677 


ECO102861 


20494 


56678 


ECO102877 


20495 


56679 


ECO 102881 


20496 


56680 


ECO102884 


20497 


56681 


ECO102886 


20498 


56682 


ECOl 02889 


20499 


56683 

J VIVIO«l 


ECO 102908 


20500 


56684 


ECO 1029 16 


20501 


56685 


ECO 1029 18 


20502 


566S6 

»/ VvvlV 


ECO102919 


20503 


56687 


ECO102937 

v v^ x vwrif */ / 


20504 


56688 


ECO102952 


20505 


56689 


ECO 102953 


20506 


56690 


ECO 102964 


20507 


56691 


FCO 102975 


20508 


56692 


FCO 102977 


20509 


56693 


ECO102988 


20510 


56694 


ECO 102993 


20511 


56695 


ECO102998 


20512 


56696 


ECO 103006 


20513 


56697 


ECO103031 

X*> V V A V w */ X 


20514 


56698 


ECO 103032 


20515 


56699 


ECO103035 


20516 


56700 


ECO 10305 8 

Xj\^\/ X v«/ v«/U 


20517 


56701 


ECO 103078 


20518 


56702 


ECO103096 


20519 


56703 


ECO 103 106 

Xv V V X \J *J X w 


20520 


56704 


ECO103107 


20521 


56705 


ECO 103 108 

X— V_-r 1 U*l 1 WV 


20522 


56706 


ECO103112 


20523 


56707 


ECO103113 


20524 


56708 


ECO103117 


20525 


56709 


ECO103119 


20526 


56710 


ECO 103 135 


20527 


56711 


ECO103138 




334 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




32534 


68718 


PRT102170 


32535 


68719 


PRT102174 


32536 


68720 


PRT102176 


32537 


68721 


PRT102178 

X XV XXV/ ~" x / \J 


32538 


68722 


PRT102194 

X. XV X X \J X ^ T 


32539 


68723 


PRT102209 


32540 


68724 


PRT102211 

A XV X X \J **** X X 


32541 


68725 


PRT102221 


32542 


68726 


PRT102223 


32543 


68727 


PRT1 02237 


32544 


68728 


PRT1 02242 


32545 


68729 


PRT1 02244 


32546 


68730 


PRT102245 


32547 


68731 


PRT102253 

X XV X AVfiiiJJ 


32548 


68732 


PRT102255 

X XV X X \J t*J 


32549 


68733 


PRT102260 

X XV X X \J € 1 1 i\J\J 


32550 


68734 


PRT102262 

X XV X lUMUAl 


32551 


68735 


PRT102264 

X XV X X \J f<* im \jT 


32552 


68736 


PRT1 02268 

X XV X XV/ fd*it\J\J 


32553 


68737 


PRT1 02270 

X xx. xxv/ +*^4 § v/ 


32554 


68738 


PRT102280 

X X V X X \J \J 


32555 


68739 


PRT102281 

X XV X X \fd tftKJX 


32556 


68740 


PRT1 02284 


32557 


68741 


PRT1 02290 

X XV X X \J \J 


32558 


68742 


PRT 102294 

X XV X X VI £*£*S*T 


32559 


68743 

VI U / *TJ 


PRT 102296 

X XVI k\J^£»y\J 


32560 


68744 


PRT102297 

X XV X X \Jd if*S 1 


32561 


68745 


PRT102313 

X XV X 


32562 


68746 


PRT102318 

X XV X IVbJlU 


32563 


68747 


PRT1 02320 

X XV X l.\J£**J£*\J 


32564 


68748 


PRT102321 

x xv x ivmjai 


32565 


68749 


PRT102323 

X XV X X \J Amd 


32566 


68750 


PRT1 02325 

X XV X lUMJiiJ 


32567 


68751 


PRT102326 

X XV X iV/^JAiV 


32568 


68752 


PRT 102329 

X XV X 1 vij Jx.y 


32569 


68753 


PRT102330 

X X V X 1 \/I«JJv 


32570 


68754 


PRT102331 

X XV X IumJ J 1 


32571 


68755 


PRT102346 

X XV X J- J iU 


32572 


68756 


PRT102348 

X XV X 


32573 


68757 


PRT102352 


32574 


68758 


PRT102354 

X XV X X V/XrfteS 


32575 


68759 


PRT102355 

X XV XXV/ w -mJ %J 


32576 
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71500 


SHA100827 


35317 


71501 


SHA100833 


35318 


71502 


SHA100834 


35319 


71503 


SHA100843 


35320 


71504 


SHA 100844 


35321 


71505 


SHA100845 


35322 


71506 


SHA100846 


35323 


71507 


SHA 100848 


35324 


71508 


SHA 100850 


35325 


71509 


SHA100853 


35326 


71510 


SHA 100854 


35327 


71511 


SHA100862 


35328 


71512 


SHA100863 


35329 


71513 


SHA100866 


35330 


71514 


SHA100868 


35331 


71515 


SHA100874 


35332 


71516 


SHA100888 


35333 


71517 


SHA100894 


35334 


71518 


SHA100895 


35335 


71519 


SHA100898 


35336 


71520 


SHA100899 


35337 


71521 


SHA100902 


35338 


71522 


SHA100905 



WO 02/077183 




DMA 


Protein 


Gene LocusID 


SeqID 


SeqID 




11216 


47400 


BCE101609 


li217 


47401 


BCE101620 


11218 


47402 


BCE101645 


11219 


47403 


BCE101676 


11220 


47404 


BCE101681 


11221 


47405 


BCE101717 


11222 


47406 


BCE101730 


11223 


47407 


BCE101745 


11224 


47408 


BCE101760 


11225 


47409 


BCE101777 


11226 


47410 


BCE101785 


11227 


47411 


BCE101787 


11228 


47412 


BCE101792 


11229 


47413 


BCE101800 


11230 


47414 


BCE101816 


11231 


47415 


BCE101833 


11232 


47416 


BCE101872 


11233 


47417 


BCE101880 


11234 


47418 


BCE101906 


11235 


47419 


BCE101925 


11236 


47420 


BCE101969 


11237 


47421 


BCE101979 


11238 


47422 


BCE101996 


11239 


47423 


BCE102004 


11240 


47424 


BCE102008 


11241 


47425 


BCE102018 


11242 


47426 


BCE102027 


11243 


47427 


BCE102043 


11244 


47428 


BCE102065 


11245 


47429 


BCE 102082 


11246 


47430 


BCE102110 


11247 


47431 


BCE102114 


11248 


47432 


BCE102136 


11249 


47433 


BCE102153 


11250 


47434 


BCE102163 


11251 


47435 


BCE102182 


11252 


47436 


BCE102211 


11253 


47437 


BCE102263 


11254 


47438 


BCE102274 


11255 


47439 


BCE102281 


11256 


47440 


BCE102283 


11257 


47441 


BCE102342 


11258 


47442 


BCE102350 


11259 


47443 


BCE102364 


11260 


47444 


BCE102392 


11261 


47445 


BCE102411 


11262 


47446 


BCE102413 


11263 


47447 


BCE102421 


11264 


47448 


BCE102426 


11265 


47449 


BCE102445 


11266 


47450 


BCE102461 


11267 


47451 


BCE102508 


11268 


47452 


BCE102515 


11269 


47453 


BCE102526 


11270 


47454 


BCE102555 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




23278 


59462 


KPN301306 


23279 


59463 


KPN301312 


23280 


59464 


KPN301318 


23281 


59465 


KPN301327 


23282 


59466 


KPN301328 


23283 


59467 


KPN301330 


23284 


59468 


KPN301 336 

lvl li Jul JJU 


23285 


59469 


KPN301340 

1VX 11 JV/1 J^U 


91286 


J7*T /U 


KPN101 145 


93287 


59471 


KPN101 346 


23288 


59472 


KPN301 350 

J-VX liJVUJu 


23289 


59473 


KPN301351 

1\X 1 1 Jw 1JJ1 


23290 


59474 


KPN301 352 


23291 


59475 


KPN301361 


23292 


59476 


KPN301 376 

XVX ii Jul J f \J 


23293 


59477 


KPN101377 

iVll'lJVlJ/ # 


91994 


594.78 


KPN101180 

Xv r i^ ju x j ov 


91995 


59479 


KPXT101 184 


91906 


59480 


1CPXR01 194 


91907 


59481 


KPN101 198 
xvx IN J u 1 j o 


21298 


59482 


KPN101 399 

IVrilJV/l J77 




59481 


KPN101400 

XVX IN Ju X *T UU 


21300 


59484 


KPN101402 

XVX llJUl *tV/jO 


21101 


59485 


1CPN101403 

XVX i> JU X*tU J 




59486 


KPN101405 

j\x liJui'tuj 


21101 


59487 


KPN101406 


91104 


59488 


KPN101 409 
xvx xn ju x *t \jy 


91105 


59489 


KPN101415 

1\X1NJV/Itlj 


91106 
Z»J J vu 


59400 


KPN101496 

XvXl> JU LH^Kf 


91107 


59491 


1TPTSJ101497 

XVX IN JU14^ / 


93308 


59492 


KPN101429 
xvx in j u i tz* y 




59493 


KPN301430 

1VX JultJV 


23310 

A J J IU 


59494 


KPN101431 

XVX JultJ X 


2331 1 

ZrJ J X 1 


59495 


KPN101439 

xvxi^i ju x*t jy 


23312 

Z> J J LjU 


59496 


KPN101440 

XVX li Jvl 1 IU 


23313 


59497 


KPN101442 

XVX l^JUlttA 


93114 

iJJ X*T 


59498 


JCPN101441 

XVX 1 N J U X *t t T J 


9331 5 

Z,JJ X J 


59499 


KPN101446 

XVX IN JU i. '"t'-rU 




59500 


KPN101447 

XVX X l JU X*t*T / 


91117 


59501 


KT>N101450 

XvXiN JUX*T JU 


9111 8 


59509 


K'P>J101489 
rvi in ju xtoz. 


91119 

Z,J J 1}/ 


59501 


KPN101481 

XvJT IN JU X*tO J 


91190 


59504 

J7 JU*t 


KPN101484 

XVX il JU x^o^ 


91191 


59505 

Jjr JUJ 


KPN101487 

J\Xli JUX*tO / 


93199 


59506 

J7JW 


KPN101496 

xvx i> JUi*r7v 


23323 


59507 

j.7 ju 1 


KPN101497 

xvx i > J u x ~ry i 


23324 


59508 


KPN101507 

XVX li JU X J u / 


91195 
.^j jz. j 


59509 
J,/ juj 


KPN101 529 

XVX 1^ JU 1 J^7 


21126 

J JZ.U 


59510 


KPN101 537 

XVX1N JU1 JJ / 


91197 
ZjjZ/ 


J7Di 1 


VPMIOl 541 
xvx In jv/1 j*t1 


23328 


59512 


KPN301549 


23329 


59513 


KPN301553 


23330 


59514 


KPN301558 


23331 


59515 


KPN301560 


23332 


59516 


KPN301561 



385 



PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




35339 


71523 


SHA1 00908 

kJX !/». X UU7UO 


35340 


71524 


SHA100909 

vjx if\ x \j\jy \jy 


35341 


71525 


SRA100910 

vji ifi x \j\jy x u 


35342 


71526 


SHA100911 

ui j-tv i \j\jy 1 1 


35343 
jjjtj 


71527 

/ IJa / 


SHA100914 

ux irv x \j\jy x*t 


35344 

JJJTT 


71528 


SHA100915 

ijx Lt\ x \j\jy x j 


15145 
jjjtj 


71599 


SH A 1 00999 


15146 

J J JtVJ 


71510 

/ XJJU 


SHA 100991 

oixrviuuyAiJ 


15147 
jjj" / 


71511 

/ X J J X 


SHA 100997 


15148 

JJJtO 


71519 

/ I J JZ> 


SHA 100998 


35349 

JJJt7 


71513 

/ X JJJ 


SHA 100999 


15350 

J J J JU 


71514 

/ X JJ*T 


SHA 1 00919 

OXXrVluv7J7 


15151 
j j j j i 


71515 

/ X JJJ 


SHA 100944 

OX Lt\ X Uv7t*f 


15159 
jjjja 


71516 

/ 1 JJU 


SHA 100951 

OX i-TV X V/U7J X 


15153 


71537 

/ X JJ / 


SHA 100952 

OX J-*V X uu7J^ 


15154 


71518 

/ I J Jo 


CUA 100951 

OXJLrx X V/U7J J 


15155 


71519 


SHA 100955 


15156 

JJJjO 


71 540 


SHA 100058 
oxXfA. 1 \}\jyD o 


15157 
jjjj / 


71 541 

/ X J*+l 


SHA 100065 


1515R 

JJJ JO 


71 549 


SHA100Q67 


15150 

JJJJ7 


71 541 

/ X J*tJ 


SHA 1 00060 


15160 

JJJUU 


71544 


SHA 1 00070 

OxxrV X \)\Jy 1 u 


15161 

JJjUl 


71545 

/ X J*+J 


SHA 1 00979 


15162 

JJJUZ. 


71 546 


SHA 100071 

OXXrv X UUJ? / J 


15161 

JJJUJ 


71547 


SHA 1 00977 

OxXrv X Uu7 / / 


15164 

J J Jut 


71548 

/ X J^tO 


SHA 1 00979 

Oxxrv X uu7 / 


15165 

JJJUJ 


71549 


SHA 100081 

OxXrV X UU70 1 


15166 


71 550 

/ X JJU 


SHA 100089 


15167 

JJ JU / 


71 551 

/ X J J X 


SHA 1 00085 

oxx/v IUU70 J 


15168 
J jjOO 


71 559 

/ 1 J JZ 


SHA 100088 
oxXrv x \J\Jy O o 


15169 

JJJ07 


71551 

/ X JJ J 


SHA 100000 


35370 

JJJ / u 


71554 

1 X JJ*t 


SHA 100991 

O lXr\luv77 X 


15171 

JJJ / X 


71555 

/ X J JJ 


SHA 100999 

uxlri.lUu77A> 


35172 
jjj / 


71556 

/ 1 JJU 


SHA 101 008 

OXXrv XUXuUO 


15171 
jjj / j 


71557 

■ / 1 jj / 


SHA 101 009 
oxxrv xu iuu7 


15174 

JJJ /*T 


71 558 

/ UJO 


SHA 101 010 

OXXrv lululu 


15175 
jjj / j 


71559 


SHA101014 
OxxrvXuXU It 


15176 
JJJ / u 


71560 

/ I JUv 


SHA1 0101 5 
Oxxrv X u X u X J 


15177 
JJJ / / 


71 561 
/ IJul 


SHA 101 01 0 
oxxrv illlUly 


1517R 

JJJ / o 


71 569 
/ x jOZ 


SHA 101 091 
oxxrv XuluZ x 


15179 
JJJ fy 


71 561 

/ l JUJ 


SHA 1 01 011 
OxlrvlUxuj J 


15180 
J J Jou 


71S64 

/ X JU*T 


SHA 1 01O14 
orxrv 1 u x u J*t 


151R1 

J J JO 1 


71 565 

/ X JUJ 


SHA 101 010 


15189 

JJJOL 


71566 

/ IJUU 


SHA 101 040 
oxxrv J,viu7v 


15181 

J J JO J 


71567 

/ 1 JU / 


SHA 101 041 
oxxrv x u x u*t x 


15184 

JJJOt 


71568 

/ 1JUO 


SHA 101 049 
oxxrv x u x vtL 


15185 

J J JO J 


71569 

/ 1JU7 


SHA101047 

oxxrv x u x ut / 


15186 

J J JOU 


71570 

/ X J / u 


SHA 101 048 

oxxrv x u x utO 


15187 

JJ JO / 


71571 

/ X J / 1 


SHA 101 049 

oxxrv X U X ut7 


15188 

JJJOO 


71 579 


SHA 101 054 
oxxrv X U 1 UjH 


35389 


71573 


SHA101055 


35390 


71574 


SHA101060 


35391 


71575 


SHA101061 


35392 


71576 


SHA101064 


35393 


71577 


SHA101069 



WO 02/077183 




DNA 
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Gene LocusID 


SeqID 


SeqID 




11271 


47455 


BCE102560 


11272 


47456 


BCE102578 


11273 


47457 


BCE102585 


11274 


47458 


BCE102619 


11275 


47459 


BCE1 02638 


11276 


47460 


BCE102642 


11277 


47461 


BCE102651 


11278 


47462 


BCE102658 


11279 


47463 


BCE102679 


11280 


47464 


BCE102700 


11281 


47465 


BCE102714 


11282 


47466 


BCE102715 


11283 


47467 


BCE102722 


11284 


47468 


BCE 102728 


11285 


47469 


BCE102742 


11286 


47470 


BCE 102752 


11287 


47471 


BCE102797 


11288 


47472 


BCE 102809 


11289 


47473 


BCE102837 


11290 


47474 


BCE102840 


11291 


47475 


BCE102844 


11292 


47476 


BCE102848 


11293 


47477 


BCE102877 


11294 


47478 


BCE102893 


11295 


47479 


BCE102933 


11296 


47480 


BCE102972 


11297 


47481 


BCE102975 


11298 


47482 


BCE 102976 


11299 


47483 


BCE 102990 


11300 


47484 


BCE102997 

xv \_s xv ivuyy i 


11301 


47485 


BCE103008 


11302 


47486 


BCE103017 


11303 


47487 


BCE103020 


11304 


47488 


BCE103036 


11305 


47489 


BCE103057 


11306 


47490 


BCE103071 


11307 


47491 


BCE103090 


11308 


47492 


BCE103115 


11309 


47493 


BCE103118 


11310 


47494 


BCE103131 


11311 


47495 


BCE103148 


11312 


47496 


BCE103151 


11313 


47497 


BCE103181 


11314 


47498 


BCE103229 


11315 


47499 


BCE103241 


11316 


47500 


BCE103286 


11317 


4750i 


BCE103292 


11318 


47502 


BCE103299 


11319 


47503 


BCE103310 


11320 


47504 


BCE103321 


11321 


47505 




11322 


47506 


BCE103325 


11323 


47507 


BCE103326 


11324 


47508 


BCE103351 


11325 


47509 


BCE103375 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




23333 


59517 


KPN301564 


23334 


59518 


KPN301574 


23335 


59519 


KPN301575 


23336 


59520 


KPN301576 


23337 


59521 


KPN301578 


23338 


59522 


KPN301584 


23339 


59523 


KPN301585 


23340 


59524 


KPN301586 


23341 


59525 


KPN301587 


23342 


59526 


KPN301597 


23343 


59527 


KPN301600 


23344 


59528 


KPN301602 


23345 


59529 


KPN301609 


23346 


59530 


KPN301618 


23347 


59531 


KPN301629 


23348 


59532 


KPN301634 


23349 


59533 


KPN301638 


23350 


59534 


KPN301643 


23351 


59535 


KPN301645 


23352 


59536 


KPN301659 


23353 


59537 


KPN301663 


23354 


59538 


KPN301690 


23355 


59539 


KPN301691 


23356 


59540 


KPN301692 


23357 


59541 


KPN301693 


23358 


59542 


KPN301694 


23359 


59543 


KPN301695 


23360 


59544 


KPN301710 


23361 


59545 


KPN301718 


23362 


59546 


KPN301719 


23363 


59547 


KPN301721 


23364 


59548 


KPN301730 


23365 


59549 


KPN301732 


23366 


59550 


KPN301741 


23367 


59551 


KPN301756 


23368 


59552 


KPN301757 


23369 


59553 


KPN301759 


23370 


59554 


KPN301761 


23371 


59555 


KPN301764 


23372 


59556 


KPN301772 


23373 


59557 


KPN301773 


23374 


59558 


KPN301774 


23375 


59559 


KPN301779 


23376 


59560 


KPN301781 


23377 


59561 


KPN301785 


23378 


59562 


KPN301786 


23379 


59563 


KPN301790 


23380 


59564 


KPN301793 


23381 


59565 


KPN301795 


23382 


59566 


KPN301798 


23383 


59567 


KPN30180O 


23384 


59568 


KPN301806 


23385 


59569 


KPN301808 


23386 


59570 


KPN301812 


23387 


59571 


KPN301813 



386 
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Gene LocusID 


SeqID 


SeqID 




35394 


71578 


SHA101070 


35395 


71579 


SHA101073 


35396 


71580 


SHA101075 


35397 


71581 


SHA101077 


35398 


71582 


SHA101078 


35399 


71583 


SHA101079 


35400 


71584 


SHA101080 


35401 


71585 


SHA101090 


35402 


71586 


SHA101091 


35403 


71587 


SHA101098 


35404 


71588 


SHA101099 


35405 


71589 


SHA101100 


35406 


71590 


SHA101101 


35407 


71591 


SHA101106 


35408 


71592 


SHA101107 


35409 


71593 


SHA101109 


35410 


71594 


SHA101112 


35411 


71595 


SHA101129 


35412 


71596 


SHA101130 


35413 


71597 


SHA101133 


35414 


71598 


SHA101136 


35415 


71599 


SHA101138 


35416 


71600 


SHA101143 


35417 


71601 


SHA101150 


35418 


71602 


SHA101153 


35419 


71603 


SHA101154 


35420 


71604 


SHA101159 


35421 


71605 


SHA101162 


35422 


71606 


SHA101169 


35423 


71607 


SHA101184 


35424 


71608 


SHA101186 


35425 


71609 


SHA101187 


35426 


71610 


SHA101190 


35427 


71611 


SHA101191 


35428 


71612 


SHA101192 


35429 


71613 


SHA101193 


35430 


71614 


SHA101196 


35431 


71615 


SHA101199 


35432 


71616 


SHA101201 


35433 


71617 


SHA101204 


35434 


71618 


SHA101206 


35435 


71619 


SHA101207 


35436 


71620 


SHA101210 


35437 


71621 


SHA101214 


35438 


71622 


SHA101221 


35439 


71623 


SHA101225 


35440 


71624 


SHA101234 


35441 


71625 


SHA101238 


35442 


71626 


SHA101242 


35443 


71627 


SHA101252 


35444 


71628 


SHA101255 


35445 


71629 


SHA101256 


35446 


71630 


SHA101267 


35447 


71631 


SHA101268 


35448 


71632 


SHA101277 
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DNA 
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Gene LocusID 


SeqID 


SeqID 




11326 


47510 


BCE103385 


11327 


47511 


BCE103411 


11328 


47512 


BCE103450 


11329 


47513 


BCE103462 


11330 


47514 


BCE103498 


11331 


47515 


BCE103506 


11332 


47516 


BCE103519 


11333 


47517 


BCE103528 


11334 


47518 


BCE1 03536 


11335 


47519 


BCE103574 


11336 


47520 


BCE103599 


11337 


47521 


BCE103623 


11338 


47522 


BCE103649 


11339 


47523 


BCE103653 


11340 


47524 


BCE103660 


11341 


47525 


BCE103665 


1 1342 


47526 


BCE1 03736 


11343 


47527 


BCE1 03738 


11344 


47528 


BCE103740 


11345 


47529 


BCE1 03747 


11346 


47530 


BCE103763 


11347 


47531 


BCE103775 


11348 


47532 


BCE103799 


11349 


47533 


BCE103848 


11350 


47534 


BCE103851 


11351 


47535 


BCE103856 


11352 


47536 


BCE103874 


11353 


47537 


BCE103899 


11354 


47538 


BCE103917 

X_-* V^* X*J X V <*S _X X 9 


11355 


47539 


BCE1 03921 


11356 


47540 


BCE103922 


11357 


47541 


BCE103924 


11358 


47542 


BCE103942 


11359 


47543 


BCE 103943 


11360 


47544 


BCE103998 


11361 


47545 


BCE104003 


11362 


47546 


BCE1 04021 


11363 


47547 


BCE104022 


11364 


47548 


BCE104032 


11365 


47549 


BCE104048 


11366 


47550 


BCE1 04052 


11367 


47551 


BCE104059 


11368 


47552 


BCE104102 


11369 


47553 


BCE104111 

J— * ( X \Jj^ X X X 


11370 


47554 


BCE104123 


11371 


47555 


BCE1 04127 


11372 


47556 


BCE104151 


11373 


47557 


BCE104168 

x_# J— f x \y^r x w kj 


11374 


47558 


BCE104176 


11375 


47559 


BCE1 04233 


11376 


4756Q 


BCE104244 


11377 


47561 


BCE1 04245 


11378 


47562 


BCE104254 


11379 


47563 


BCE104286 


11380 


47564 


BCE104300 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




23388 


59572 


KPN301814 


23389 


59573 


KPN301830 


23390 


59574 


KPN301831 


23391 


59575 


KPN301832 


23392 


59576 


KPN301837 


23393 


59577 


KPN301845 


23394 


59578 


KPN301847 


23395 


59579 


KPN301848 


23396 


59580 


KPN301849 


23397 


59581 


KPN301850 


23398 


59582 


KPN301852 


23399 


59583 


KPN301853 


23400 


59584 


KPN301854 


23401 


59585 


KPN301855 


23402 


59586 


KPN301856 


23403 


59587 


KPN301858 


23404 


59588 


KPN301863 


23405 


59589 


KPN301864 


23406 


59590 


KPN301865 


23407 


59591 


KPN301867 


23408 


59592 


KPN301883 


23409 


59593 


KPN301886 


23410 


59594 


KPN301891 


23411 


59595 


KPN301893 


23412 


59596 


KPN301895 


23413 


59597 


KPN301897 


23414 


59598 


KPN301899 


23415 


59599 


KPN301904 


23416 


59600 


KPN301905 


23417 


59601 


KPN301908 


23418 


59602 


KPN301911 


23419 


59603 


KPN301913 


23420 


59604 


KPN301914 


23421 


59605 


KPN301915 


23422 


59606 


KPN301921 


23423 


59607 


KPN301922 


23424 


59608 


KPN301923 


23425 


59609 


KPN301924 


23426 


59610 


KPN301952 


23427 


59611 


KPN301953 


23428 


59612 


KPN301954 


23429 


59613 


KPN301957 


23430 


59614 


KPN301960 


23431 


59615 


KPN301962 


23432 


59616 


KPN301965 


23433 


59617 


KPN301969 


23434 


59618 


KPN301970 


23435 


59619 


KPN301974 


23436 


59620 


KPN301976 


23437 


59621 


KPN301980 


23438 


59622 


KPN301983 


23439 


59623 


KPN301994 


23440 


59624 


KPN301995 


23441 


59625 


KPN301998 


23442 


59626 


KPN302000 
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35449 


71633 


SHA101283 


35450 


71634 


SHA101287 


35451 


71635 


SHA101288 


35452 


71636 


SHA101290 


35453 


71637 


SHA101303 


35454 


71638 


SHA101307 


35455 


71639 


SHA101308 


35456 


71640 


SHA101309 


35457 


71641 


SHA101310 


35458 


71642 


SHA101311 


35459 


71643 


SHA101312 


35460 


71644 


SHA101314 


35461 


71645 


SHA101317 


35462 


71646 


SHA101318 


35463 


71647 


SHA101324 


35464 


71648 


SHA101325 


35465 


71649 


SHA101326 


35466 


71650 


SHA101328 


35467 


71651 


SHA101330 


35468 


71652 


SHA101334 


35469 


71653 


SHA101340 


35470 


71654 


SHA101345 


35471 


71655 


SHA101346 


35472 


71656 


SHA101347 


35473 


71657 


SHA101351 


35474 


71658 


SHA101353 


35475 


71659 


SHA101355 


35476 


71660 


SHA101356 

*— ' X XX X X \J X *S V 


35477 


71661 


SHA101359 


35478 


71662 


SHA101361 


35479 


71663 


SHA101362 


35480 


71664 


SHA101365 


35481 


71665 


SHA101370 


35482 


71666 


SHA101374 


35483 


71667 


SHA101375 


35484 


71668 


SHA101376 

**JX XX X X \S X 9 V/ 


35485 


71669 


SHA101377 


35486 


71670 


SHA101381 


35487 


71671 


SHA101386 


35488 


71672 


SHA101387 


35489 


71673 


SHA101389 


35490 


71674 


SHA101391 


35491 


71675 


SHA101395 


35492 


71676 


SHA101398 


35493 


71677 


SHA101400 


35494 


71678 


SHA101401 


35495 


71679 


SHA101402 


35496 


71680 


SHA101403 


35497 


71681 


SHA101407 


35498 


71682 


SHA101408 


35499 


71683 


SHA101409 


35500 


71684 


SHA101410 


35501 


71685 


SHA1014U 


35502 


71686 


SHA101413 


35503 


71687 


SHA101414 
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Gene LocusID 


SeqID 


SeqID 




11381 


47565 


BCE104307 


11382 


47566 


BCE104313 


11383 


47567 


BCE104326 


11384 


47568 


BCE104345 


11385 


47569 


BCE104352 


11386 


47570 


BCE104390 


11387 


47571 


BCE104414 


11388 


47572 


BCE104415 


11389 


47573 


BCE104424 


11390 


47574 


BCE104439 


11391 


47575 


BCE104446 


11392 


47576 


BCE104450 


11393 


47577 


BCE104452 


11394 


47578 


BCE104481 


11395 


47579 


BCE104511 


11396 


47580 


BCE104520 


11397 


47581 


BCE1 04528 


11398 


47582 


BCE104584 


11399 


47583 


BCE 104632 


11400 


47584 


BCE104650 


11401 


47585 


BCE 104653 


11402 


47586 


BCE104672 


11403 


47587 


BCE104678 


11404 


47588 


BCE104738 


11405 


47589 


BCE104746 


11406 


47590 


BCE104783 


11407 


47591 


BCE104817 


11408 


47592 


BCE104834 


11409 


47593 


BCE104851 


11410 


47594 


BCE1 04852 


11411 


47595 


BCE104877 


11412 


47596 


BCE104886 


11413 


47597 


BCE104891 


11414 


47598 


BCE104897 


11415 


47599 


BCE104912 


11416 


47600 


BCE104951 


11417 


47601 


BCE104962 


11418 


47602 


BCE 104972 


11419 


47603 


BCE105003 


11420 


47604 


BCE105004 


11421 


47605 


BCE1 05021 


11422 


47606 


BCE105027 


11423 


47607 


BCE105039 


11424 


47608 


BCE105055 


11425 


47609 


BCE 105068 


11426 


47610 


BCE105100 


11427 


47611 


BCE105183 


11428 


47612 


BCE105218 


11429 


47613 


BCE105254 


11430 


47614 


BCE1 05273 


11431 


47615 


BCE105292 


11432 


47616 


BCE105311 


11433 


47617 


BCE105319 


11434 


47618 


BCE105322 


11435 


47619 


BCE105324 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




23443 


59627 


KPN302003 


23444 


59628 


KPN302005 


23445 


59629 


KPN302014 


23446 


59630 


KPN302017 


23447 


59631 


KPN302018 


23448 


59632 


KPN302023 


23449 


59633 


KPN302028 


23450 


59634 


KPN302029 


23451 


59635 


KPN302040 


23452 


59636 


KPN302041 


23453 


59637 


KPN302044 


23454 


59638 


KPN302046 


23455 


59639 


KPN302047 


23456 


59640 


KPN302051 


23457 


59641 


KPN302059 


23458 


59642 


KPN302061 


23459 


59643 


KPN302070 


23460 


59644 


KPN302079 


23461 


59645 


KPN302083 


23462 


59646 


KPN302084 


23463 


59647 


KPN302085 


23464 


59648 


KPN302086 


23465 


59649 


KPN302087 


23466 


59650 


KPN302095 


23467 


59651 


KPN302096 


23468 


59652 


KPN302103 


23469 


59653 


KPN302104 


23470 


59654 


KPN302105 


23471 


59655 


KPN302112 


23472 


59656 


KPN302113 


23473 


59657 


KPN302118 


23474 


59658 


KPN302119 


23475 


59659 


KPN302135 


23476 


59660 


KPN302137 


23477 


59661 


KPN302146 


23478 


59662 


KPN302148 


23479 


59663 


KPN302154 


23480 


59664 


KPN302156 


23481 


59665 


KPN302168 


23482 


59666 


KPN302173 


23483 


59667 


KPN302185 


23484 


59668 


KPN302187 


23485 


59669 


KPN302190 


23486 


59670 


KPN302196 


23487 


59671 


KPN302203 


23488 


59672 


KPN302207 


23489 


59673 


KPN3022I0 


23490 


59674 


KPN302213 


23491 


59675 


KPN302215 


23492 


59676 


KPN302217 


23493 


59677 


KPN302220 


23494 


59678 


KPN302225 


23495 


59679 


KPN302228 


23496 


59680 


KPN302230 


23497 


59681 


KPN302234 
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35504 


71688 


SHA101419 


35505 


71689 


SHA101420 


35506 


71690 


SHA101424 


35507 


71691 


SHA101433 


35508 


71692 


SHA101435 


35509 


71693 


SHA101443 


35510 


71694 


SHA101448 


35511 


71695 


SHA101456 


35512 


71696 


SHA101458 


35513 


71697 


SHA101462 


35514 


71698 


SHA101468 


35515 


71699 


SHA101470 


35516 


71700 


SHA101478 


35517 


71701 


SHA101479 


35518 


71702 


SHA101480 


35519 


71703 


SHA101483 


35520 


71704 


SHA101486 


35521 


71705 


SHA101487 


35522 


71706 


SHA101488 


35523 


71707 


SHA101489 


35524 


71708 


SHA101501 


35525 


71709 


SHA101502 


35526 


71710 


SHA101509 


35527 


71711 


SHA101510 


35528 


71712 


SHA101524 


35529 


71713 


SHA101527 


35530 


71714 


SHA101537 


35531 


71715 


SHA101538 


35532 


71716 


SHA101545 


35533 


71717 


SHA101546 


35534 


71718 


SHA101547 


35535 


71719 


SHA101549 


35536 


71720 


SHA101552 


35537 


71721 


SHA101556 


35538 


71722 


SHA101558 


35539 


71723 


SHA101559 


35540 


71724 


SHA101561 


35541 


71725 


SHA101565 


35542 


71726 


SHA101567 


35543 


71727 


SHA101569 


35544 


71728 


SHA101570 


35545 


71729 


SHA101571 


35546 


71730 


SHA101572 


35547 


71731 


SHA101576 


35548 


71732 


S]SA101579 


35549 


71733 


SHA101580 


35550 


71734 


SHA101581 


35551 


71735 


SHA101582 


35552 


71736 


SHA101585 


35553 


71737 


SHA101588 


35554 


71738 


SHA101591 


35555 


71739 


SHA101593 


35556 


71740 


SHA101595 


35557 


71741 


SHA101596 


35558 


71742 


SHA101597 
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xToiein 


Gene Locus ID 




OCCJJLL/ 




11436 


47620 


BCE105358 


11437 


47621 


BCE105360 


11438 


47622 


BCE105376 


11439 


47623 


BCE105407 


11440 


47624 


BCE105408 


11441 


47625 


BCE105417 


11442 


47626 


BCE105443 


11443 


47627 


BCE105454 


11444 


47628 


BCE105474 


11445 


47629 


BCB105486 


11446 


47630 


BCE105508 


11447 


47631 


BCE105510 


11448 


47632 


BCE105517 


11449 


47633 


BCE105528 


11450 


47634 


BCE105553 


11451 


47635 


BCE105561 


11452 


47636 


BCE105566 


11453 


47637 


BCE105570 


11454 


47638 


BCE105583 


11455 


47639 


BCE105592 


11456 


47640 


BCE105599 


11457 


47641 


BCE105610 


11458 


47642 


BCE105647 


11459 


47643 


BCE105651 


11460 


47644 


BCE105657 


11461 


47645 


BCE1 05663 


11462 


47646 


BCE105683 


11463 


47647 


BCE105684 


11464 


47648 


BCE105704 


11465 


47649 


BCE105719 


11466 


47650 


BCE105745 


11467 


47651 


BCE105757 


11468 


47652 


BCE105760 


11469 


47653 


BCE105792 


11470 


47654 


BCE105851 


11471 


47655 


BCE105897 


11472 


47656 


BCE105915 


11473 


47657 


BCE105916 


11474 


47658 


BCE105922 


11475 


47659 


BCE105925 


11476 


47660 


BCE105937 


11477 


47661 


BCE105952 


11478 


47662 


BCE105957 


11479 


47663 


BCE105965 


11480 


47664 


BCE105983 


11481 


47665 


BCE105992 


11482 


47666 


BCE105994 


11483 


47667 


BCE106023 


11484 


47668 


BCE106024 


11485 


47669 


BCE106056 


11486 


47670 


BCE106065 


11487 


47671 


BCE106082 


11488 


47672 


BCE106087 


11489 


47673 


BCE106124 


11490 


47674 


BCE106127 



TY\T A 
LUNA 


Protein 


Gene LocusID 








23498 


59682 


KPN302236 


23499 


59683 


KPN302244 


23500 


59684 


KPN302246 


23501 


59685 


KPN302251 


23502 


59686 


KPN302255 


23503 


59687 


KPN302263 


23504 


59688 


KPN302266 


23505 


59689 


KPN302267 


23506 


59690 


KPN302271 


23507 


59691 


KPN302276 


23508 


59692 


KPN302315 


23509 


59693 


KPN302317 


23510 


59694 


KPN302321 


23511 


59695 


KPN302322 


23512 


59696 


KPN302324 


23513 


59697 


KPN302325 


23514 


59698 


KPN302330 


23515 


59699 


KPN302345 


23516 


59700 


KPN302349 


23517 


59701 


KPN302355 


23518 


59702 


KPN302356 


23519 


59703 


KPN302365 


23520 


59704 


KPN302368 


23521 


59705 


KPN302369 


23522 


59706 


KPN302385 


23523 


59707 


KPN302393 


23524 


59708 


KPN302399 


23525 


59709 


KPN302400 


23526 


59710 


KPN302401 


23527 


59711 


KPN302405 


23528 


59712 


KPN302422 


23529 


59713 


KPN302433 


23530 


59714 


KPN302436 


23531 


59715 


KPN302455 


23532 


59716 


KPN302468 


23533 


59717 


KPN302470 


23534 


59718 


KPN302471 


23535 


59719 


KPN302473 


23536 


59720 


KPN302476 


23537 


59721 


KPN302483 


23538 


59722 


KPN302484 


23539 


59723 


KPN302487 


23540 


59724 


KPN302503 


23541 


59725 


KPN302507 


23542 


59726 


KPN302510 


23543 


59727 


KPN302511 


23544 


59728 


KPN302512 


23545 


59729 


KPN302515 


23546 


59730 


KPN302517 


23547 


59731 


KPN302520 


23548 


59732 


KPN302522 


23549 


59733 


KPN302526 


23550 


59734 


KPN302527 


23551 


59735 


KPN302540 


23552 


59736 


KPN302541 
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35559 


71743 


SHA101599 


35560 


71744 


SHA101601 


35561 


71745 


SHA101602 


35562 


71746 


SHA101603 


35563 


71747 


SHA101604 


35564 


71748 


SHA101605 


35565 


71749 


SHA101609 


35566 


71750 


SHA101613 


35567 


71751 


SHA101626 


35568 


71752 


SHA101627 


35569 


71753 


SHA101628 


35570 


71754 


SHA101633 


35571 


71755 


SHA101634 


35572 


71756 


SHA101635 


35573 


71757 


SHA101636 


35574 


71758 


SHA101637 


35575 


71759 


SHA101640 


35576 


71760 


SHA101643 


35577 


71761 


SHA101646 


35578 


71762 


SHA101649 


35579 


71763 


SHA101651 


35580 


71764 


SHA101653 


35581 


71765 


SHA101656 


35582 


71766 


SHA101666 


35583 


71767 


SHA101671 


35584 


71768 


SHA101672 


35585 


71769 


SHA101673 


35586 


71770 


SHA101674 


35587 


71771 


SHA101679 


35588 


71772 


SHA101681 


35589 


71773 


SHA101682 


35590 


71774 


SHA101684 


35591 


71775 


SHA101687 


35592 


71776 


SHA101690 


35593 


71777 


SHA101691 


35594 


71778 


SHA101692 


35595 


71779 


SHA101696 


35596 


71780 


SHA101700 


35597 


71781 


SHA101701 


35598 


71782 


SHA101704 


35599 


71783 


SHA101705 


35600 


71784 


SHA101706 


35601 


71785 


SHA101707 


35602 


71786 


SHA101719 


35603 


71787 


SHA101724 


35604 


71788 


SHA101725 


35605 


71789 


SHA101737 


35606 


71790 


SHA101738 


35607 


71791 


SHA101739 


35608 


71792 


SHA101741 


35609 


71793 


SHA101742 


35610 


71794 


SHA101743 


35611 


71795 


SHA101749 


35612 


71796 


SHA101753 


35613 


71797 


SHA101761 
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11491 


47675 


BCE106131 


11492 


47676 


BCE106163 


11493 


47677 


BCE106172 


11494 


47678 


BCE106179 


11495 


47679 


BCE106184 


11496 


47680 


BCE106187 


11497 


47681 


BCE106205 


11498 


47682 


BCE106238 


11499 


47683 


BCE106244 


11500 


47684 


BCE106246 


11501 


47685 


BCE106256 


11502 


47686 


BCE106262 


11503 


47687 


BCE106326 


11504 


47688 


BCE106333 


11505 


47689 


BCE106339 


11506 


47690 


BCE106341 


11507 


47691 


BCE106343 


11508 


47692 


BCE106345 


11509 


47693 


BCE106359 


11510 


47694 


BCE106362 


11511 


47695 


BCE106431 


11512 


47696 


BCE106437 


11513 


47697 


BCE106451 


11514 


47698 


BCE106489 


11515 


47699 


BCE106496 


11516 


47700 


BCE106500 


11517 


47701 


BCE106510 


11518 


47702 


BCE106511 


11519 


47703 


BCE106540 


11520 


47704 


BCE106577 


11521 


47705 


BCE106581 


11522 


47706 


BCE106620 


11523 


47707 


BCE106651 


11524 


47708 


BCE106664 


11525 


47709 


BCE106666 


11526 


47710 


BCE106677 


11527 


47711 


BCE106700 


11528 


47712 


BCE106716 


11529 


47713 


BCE106766 


11530 


47714 


BCE106802 


11531 


47715 


BCE106818 


11532 


47716 


BCE106878 


11533 


47717 


BCE106900 


11534 


47718 


BCE106919 


11535 


47719 


BCE106925 


11536 


47720 


BCE106939 


11537 


47721 


BCE106941 


11538 


47722 


BCE106968 


11539 


47723 


BCE106981 


11540 


47724 


BCE107000 


11541 


47725 


BCE107002 


11542 


47726 


BCE107003 


11543 


47727 


BCE107013 


11544 


47728 


BCE107019 


11545 


47729 


BCE107035 
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Protein 


vjrene locus id 




Q or tTr\ 
oeqlU 




23553 


59737 


KPN302542 


23554 


59738 


KPN302547 


23555 


59739 


KPN302551 


23556 


59740 


KPN302556 


23557 


59741 


KPN302561 


23558 


59742 


KPN302568 


23559 


59743 


KPN302573 


23560 


59744 


KPN302575 


23561 


59745 


KPN302576 


23562 


59746 


KPN302583 


23563 


59747 


KPN302587 


23564 


59748 


KPN302588 


23565 


59749 


KPN302590 


23566 


59750 


KPN302592 


23567 


59751 


KPN302593 


23568 


59752 


KPN302594 


23569 


59753 


KPN302598 


23570 


59754 


KPN302601 


23571 


59755 


KPN302602 


23572 


59756 


KPN302605 


23573 


59757 


KPN302607 


23574 


59758 


KPN302611 


23575 


59759 


KPN302620 


23576 


59760 


KPN302625 


23577 


59761 


KPN302628 


23578 


59762 


KPN302635 


23579 


59763 


KPN302648 


23580 


59764 


KPN302658 


23581 


59765 


KPN302668 


23582 


59766 


KPN302671 


23583 


59767 


KPN302673 


23584 


59768 


KPN302676 


23585 


59769 


KPN302684 


23586 


59770 


KPN302685 


23587 


59771 


KPN302688 


23588 


59772 


KPN302693 


235-89 


59773 


KPN302701 


23590 


59774 


KPN302708 


23591 


59775 


KPN302711 


23592 


59776 


KPN302715 


23593 


59777 


KPN302720 


23594 


59778 


KPN302739 


23595 


59779 


KPN302744 


23596 


59780 


KPN302747 


23597 


59781 


KPN302749 


23598 


59782 


KPN302752 


23599 


59783 


KPN302758 


23600 


59784 


KPN302759 


23601 


59785 


KPN302777 


23602 


59786 


KPN302783 


23603 


59787 


KPN302790 


23604 


59788 


KPN302795 


23605 


59789 


KPN302797 


23606 


59790 


KPN302800 


23607 


59791 


KPN302804 
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OcCJUJ 




35614 


71798 


SHA101762 


35615 


71799 


SHA101765 


35616 


71800 


SHA101766 


35617 


71801 


SHA101771 


35618 


71802 


SHA101775 


35619 


71803 


SHA101777 


35620 


71804 


SHA101788 


35621 


71805 


SHA101790 


35622 


71806 


SHA101796 


35623 


71807 


SHA101810 


35624 


71808 


SHA101818 


35625 


71809 


SHA101827 


35626 


71810 


SHA101832 


35627 


71811 


SHA101835 


35628 


71812 


SHA101837 


35629 


71813 


SHA101838 


35630 


71814 


SHA101846 


35631 


71815 


SHA101847 


35632 


71816 


SHA101854 


35633 


71817 


SHA101855 


35634 


71818 


SHA101864 


35635 


71819 


SHA101869 


35636 


71820 


SHA101870 


35637 


71821 


SHA101871 


35638 


71822 


SHA101874 


35639 


71823 


SHA101878 


35640 


71824 


SHA101896 


35641 


71825 


SHA101897 


35642 


71826 


SHA101900 


35643 


71827 


SHA101901 


35644 


71828 


SHA101903 


35645 


71829 


SHA101905 


35646 


71830 


SHA101910 


35647 


71831 


SHA101916 


35648 


71832 


SHA101917 


35649 


71833 


SHA101918 


35650 


71834 


SHA101919 


35651 


71835 


SHA101930 


35652 


71836 


SHA101932 


35653 


71837 


SHA101939 


35654 


71838 


SHA101943 


35655 


71839 


SHA101955 


35656 


71840 


SHA101961 


35657 


71841 


SHA101965 


35658 


71842 


SHA101967 


35659 


71843 


SHA101969 


35660 


71844 


SHA101974 


35661 


71845 


SHA101980 


35662 


71846 


SHA101983 


35663 


71847 


SHA101990 


35664 


71848 


SHA101993 


35665 


71849 


SHA101994 


35666 


71850 


SHA102001 


35667 


71851 


SHA1 02002 


35668 


71852 


SHA102003 
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11546 


47730 


BCE107041 


11547 


47731 


BCE107050 


11548 


47732 


BCE107064 


11549 


47733 


BCEL07071 


11550 


47734 


BCE107083 


11551 


47735 


BCE107096 


11552 


47736 


BCE107U5 


11553 


47737 


BCE107126 


11554 


47738 


BCE107136 


11555 


47739 


BCE107142 


11556 


47740 


BCE107211 


11557 


47741 


BCE107218 


11558 


47742 


BCE107273 


11559 


47743 


BCE107277 


11560 


47744 


BCE107288 


11561 


47745 


BCE107290 


11562 


47746 


BCE107302 


11563 


47747 


BCE107311 


11564 


47748 


BCE107325 


11565 


47749 


BCE107342 


11566 


47750 


BCE107345 


11567 


47751 


BCE107353 


11568 


47752 


BCE107363 


11569 


47753 


BCE1 07366 


11570 


47754 


BCE107415 


11571 


47755 


BCE107416 


11572 


47756 


BCE107431 


11573 


47757 


BCE107448 


11574 


47758 


BCE107483 


11575 


47759 


BCE107484 


11576 


47760 


BCE107495 


11577 


47761 


BCE107496 


11578 


47762 


BCE107511 


11579 


47763 


BCE107517 


11580 


47764 


BCE107531 


11581 


47765 


BCE107538 


11582 


47766 


BCE107571 


11583 


47767 


BCE107575 


11584 


47768 


BCE107576 


11585 


47769 


BCE107587 


11586 


47770 


BCE107605 


11587 


47771 


BCE107623 


11588 


47772 


BCE107626 


11589 


47773 


BCE107637 


11590 


47774 


BCE107642 


11591 


47775 


BCE107667 


11592 


47776 


BCE107676 


11593 


47777 


BCE107682 


11594 


47778 


BCE107689 


11595 


47779 


BCE107697 


11596 


47780 


BCE107702 


11597 


47781 


BCE107711 


11598 


47782 


BCE107747 


11599 


47783 


BCE107754 


11600 


47784 


BCE107762 



DNA 
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SeqID 


SeqID 




23608 


59792 


KPN302806 


23609 


59793 


KPN302808 


23610 


59794 


KPN302809 


23611 


59795 


KPN302810 


23612 


59796 


KPN302817 


23613 


59797 


KPN302822 


23614 


59798 


KPN302831 


23615 


59799 


KPN302833 


23616 


59800 


KPN302836 


23617 


59801 


KPN302840 


23618 


59802 


KPN302841 


23619 


59803 


KPN302863 


23620 


59804 


KPN302864 


23621 


59805 


KPN302865 


23622 


59806 


KPN302879 


23623 


59807 


KPN302890 


23624 


59808 


KPN302908 


23625 


59809 


KPN302911 


23626 


59810 


KPN302916 


23627 


59811 


KPN302924 


23628 


59812 


KPN302939 


23629 


59813 


KPN302944 


23630 


59814 


KPN302949 


23631 


59815 


KPN302952 


23632 


59816 


KPN302957 


23633 


59817 


KPN302967 


23634 


59818 


KPN302968 


23635 


59819 


KPN302981 


23636 


59820 


KPN302997 


23637 


59821 


KPN303003 


23638 


59822 


KPN303005 


23639 


59823 


KPN303031 


23640 


59824 


KPN303040 


23641 


59825 


KPN303047 


23642 


59826 


KPN303050 


23643 


59827 


KPN303051 


23644 


59828 


KPN303054 


23645 


59829 


KPN303056 


23646 


59830 


KPN303058 


23647 


59831 


KPN303060 


23648 


59832 


KPN303068 


23649 


59833 


KPN303070 


23650 


59834 


KPN303072 


23651 


59835 


KPN303075 


23652 


59836 


KPN303078 


23653 


59837 


KPN303095 


23654 


59838 


KPN303098 


23655 


59839 


KPN303099 


23656 


59840 


KPN303110 


23657 


59841 


KPN303112 


23658 


59842 


KPN303124 


23659 


59843 


KPN303125 


23660 


59844 


KPN303133 


23661 


59845 


KPN303134 


23662 


59846 


KPN303135 
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35669 


71853 


SHA102006 


35670 


71854 


SHA102007 


35671 


71855 


SHA102011 


35672 


71856 


SHA102018 


35673 


71857 


SHA102019 


35674 


71858 


SHA102021 


35675 


71859 


SHA102022 


35676 


71860 


SHA102023 


35677 


71861 


SHA102024 


35678 


71862 


SHA1 02028 


35679 


71863 


SHA102031 


35680 


71864 


SHA102033 


35681 


71865 


SHA102036 


35682 


71866 


SHA102040 


35683 


71867 


SHA102044 


35684 


71868 


SHA102047 


35685 


71869 


SHA102048 


35686 


71870 


SHA102049 


35687 


71871 


SHA102072 


35688 


71872 


SHA102078 


35689 


71873 


SHA102088 


35690 


71874 


SHA1 02089 


35691 


71875 


SHA102097 


35692 


71876 


SHA102099 


35693 


71877 


SHA102124 


35694 


71878 


SHA102128 


35695 


71879 


SHA102129 


35696 


71880 


SHA102130 


35697 


71881 


SHA102132 


35698 


71882 


SHA102134 


35699 


71883 


SHA102135 


35700 


71884 


SHA102145 


35701 


71885 


SHA102148 


35702 


71886 


SHA102150 


35703 


71887 


SHA102153 


35704 


71888 


SHA102155 


35705 


71889 


SHA102166 


35706 


71890 


SHA102188 


35707 


71891 


SHA102191 


35708 


71892 


SHA102193 


35709 


71893 


SHA102199 


35710 


71894 


SHA102201 


35711 


71895 


SHA102213 


35712 


71896 


SHA102214 


35713 


71897 


SHA102216 


35714 


71898 


SHA102217 


35715 


71899 


SHA102218 


35716 


71900 


SHA102220 


35717 


71901 


SHA102221 


35718 


71902 


SHA102223 


35719 


71903 


SHA102232 


35720 


71904 


SHA102241 


35721 


71905 


SHA102245 


35722 


71906 


SHA102248 


35723 


71907 


SHA102255 
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11601 


47785 


BCE107805 


11602 


47786 


BCE107836 


11603 


47787 


BCE107845 


11604 


47788 


BCE107846 


11605 


47789 


BCE107847 


11606 


47790 


BGE107854 


11607 


47791 


BCE107881 


11608 


47792 


BCE107896 


11609 


47793 


BCE107905 


11610 


47794 


BCE107987 


11611 


47795 


BCE 107990 


11612 


47796 


BCE107994 


11613 


47797 


BCE108020 


11614 


47798 


BCE108025 


11615 


47799 


BCE108028 


11616 


47800 


BCE108051 


11617 


47801 


BCE108053 


11618 


47802 


BCE108067 


11619 


47803 


BCE108070 


11620 


47804 


BCE108074 


11621 


47805 


BCE108109 


11622 


47806 


BCE108121 


11623 


47807 


BCE108130 


11624 


47808 


BCE108135 


11625 


47809 


BCE108192 


11626 


47810 


BCE108240 


11627 


47811 


BCE108241 


11628 


47812 


BCE108256 


11629 


47813 


BCE108257 


11630 


47814 


BCE108299 


11631 


47815 


BCE108358 


11632 


47816 


BCE108394 


11633 


47817 


BCE108487 


11634 


47818 


BCE108504 


11635 


47819 


BCE108518 


11636 


47820 


BCE108533 


11637 


47821 


BCE108544 


11638 


47822 


BCE108546 


11639 


47823 


BCE108622 


11640 


47824 


BCE108649 


11641 


47825 


BCE108668 


11642 


47826 


BCE108675 


11643 


47827 


BCE108686 


11644 


47828 


BCE108691 


11645 


47829 


BCE108701 


11646 


47830 


BCE108719 


11647 


47831 


BCE108732 


11648 


47832 


BCE1 08743 


11649 


47833 


BCE108751 


11650 


47834 


BCE108786 


11651 


47835 


BCE108792 


11652 


47836 


BCE108815 


11653 


47837 


BCE108826 


11654 


47838 


BCE108874 


11655 


47839 


BCE108880 
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23663 


59847 


KPN303137 


23664 


59848 


KPN303138 


23665 


59849 


KPN303140 


23666 


59850 


KPN303149 


23667 


59851 


KPN303155 


23668 


59852 


KPN303170 


23669 


59853 


KPN303175 

XVX 1. a JVJ X f <J 


23670 


59854 


KPN303186 

AV»L 1 1 J V.J lUv 


A<J\J I X 


59855 


KPN303187 

AVA JuJ XO / 


23672 


59856 


KPN303215 

AVA 11 JVJaiIJ 


23673 


59857 

J70J / 


KPN303224 




59858 


KPN303236 

XVX AN J UJL _? VJ 


23675 


59859 


KPN303238 

XVX XN*J\7v/wb«/0 


23676 


59860 


KPN303260 


23677 


59861 


KPN303262 


23678 


59862 


KPN303263 


23679 


59863 


KPN303268 

AVA i. l JUJ^iUU 


23680 


59864 


KPN303278 


23681 


59865 


KPN303793 


9368? 


59866 

J70UU 


TTPN303298 
xvx rN j \j j z, y o 


23683 


59867 


KPN303306 


23684 


59868 


KPN303307 


23685 


59869 

jyo\jy 


KPN303317 

XVJT liJUJJ l£> 


23686 


59870 

J7u 1 \J 


KPN303317 


23687 


59871 


KPN303319 

XVX liJvJJ IJr 


23688 


59872 

J70 / 


KPN303321 

AVA 1 N .J \J*JJZ* A 


23689 

AJU07 


59873 


KPN303323 

XVX ll JUJJiJ 


23690 


59874 


KPN303324 

XVX IN J\JJ JZtT 


23691 


59875 


KPN303337 

XVX AN JUJJJ / 


23692 


59876 

J70 / \J 


KPN303338 

XVX IN JUJJJO 


23693 


59877 

J70 / / 


KPN30334? 

XVX llJUJJtA 


23694 


59878 


KPN303344 

XVX liJUJJTt 


23695 


59879 


KPN303346 

XVX IN J\JJ J*t\J 


23696 


59880 


KPN303348 

XVX IN »J V/ J JtO 


23697 


59881 


KPN303362 

XVX X^J\JJ*} \J4» 


23698 


59882 


KPN303365 


23699 


59883 


KPN303367 

XVX lijvJJv/ 


23700 


59884 


KPN303368 

XVX IiJuJJvO 


23701 


59885 


TCPN303370 

XVI IN JUJJ l\J 


23702 


59886 


KPN303383 

XVX IN *J uJJ ©«■/ 


23703 


59887 


KPN303387 

XVX AN JV/J JO / 


23704 


59888 


KPN303388 

XVX AN Jv«7JOO 


2370S 


59889 


KPN303391 

XVX 1NJ\/JJ71 


23706 


59890 


TCPN303392 

XVX INJwJ 


23707 


59891 


KPN303397 

XVX llt/vJJ/ / 


23708 


59892 


KPN303398 


23709 


59893 


KPN303402 


23710 


59894 


KPN303405 


23711 


59895 


KPN303410 


23712 


59896 


KPN303418 


23713 


59897 


KPN303419 


23714 


59898 


KPN303422 


23715 


59899 


KPN303429 


23716 


59900 


KPN303432 


23717 


59901 
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35724 


71908 


SHA 102256 


35725 


71909 


SHA 102259 

k^X XX X X vaimJ ^ 


35726 


71910 


SHA 102260 


35727 


71911 


SHA102263 


35728 


71912 


SHA102268 


35729 


71913 


SHA102269 


35730 


71914 


SHA 102270 

Ui All A ULi( / V/ 


35731 


71915 


SHA102271 

k7X X*X X \J£*+* I X 


35732 


71916 


SHA 102287 

kJA 1A X V/XtZ>Q / 


35733 


71917 

/ X? X / 


SHA 1 02289 

OX ATI X ULZiOy 


35734 


71918 


SHA 102295 

DA All A \JZ*x*J J 


35735 


71919 


SHA 1023 14 

OX XiV X \J£*-J X *+ 


35736 


71920 


SHA 102331 


35737 


71921 


SHA102341 

OX A_fTt X \JjC*JT X 


35738 


71922 


SHA102342 


35739 


71923 


SHA102361 


35740 


71924 


SHA 102365 

L7X XXV X v^/JWJ 


35741 


71925 


SHA 102369 

LJAXrV A V7Z. JU7 


35742 


71926 


SHA 102370 

OA A/V A \J£dJ I \J 


35743 

»7«/ /tJ 


71927 


SHA 10237? 

OX XXV X UZiJ / z, 


35744 


/ 17Z>0 


OXXXV X UZiJ 01/ 


35745 


71929 


SHA 107381 

OX XXV X WJO X 


35746 


71930 


vSHA 102393 

OX XXV IU£iJ7 J 


35747 


71931 

/ xyj x 


vSHA 102394 

oxxxv x vjxs j y-f 


35748 


71932 


SHA 102397 

LJA AXi A J 17 / 


35749 


71933 


SHA 102409 

OX XXV X \J *->T\J 


35750 


71934 


SHA 102423 

OX XXV X ^tZiJ 


35751 


71935 

/ 17JJ 


SHA 1 02434 

OXXXV A V/Zit J*T 


35752 

/ «7*f 


71936 

/ 17JU 


SHA 102439 
oxxxv x \j£i*Tjy 


35753 


71937 

/ 17J / 


SHA 1 02445 

OX XXV X VA£f *T*T J 


35754 


71938 


SHA 107447 

oxxxv 1 / 


35755 


71939 


SHA 1 02448 

O X XXV X uZift o 


35756 


71940 


SHA 102491 
ox XXV x \j4**yy x 


35757 


71941 

/ 17*T X 


SHA 102495 

OXXXV X \Ja*Ts mJ 


35758 


71942 


SHA 102497 


35759 


71943 


SHA 102499 

oxxxv a \j**Ty y 


35760 


71944 


SHA102504 

OX XXV X \J£*iJ V7*T 


35761 


71945 


SHA102510 

OX XXV X \JJ*J X V 


35762 


71946 


SHA 1025 13 

OXXXV X \J£*J A J 


35763 


71947 


SHA 10251 4 

LJilXli VA>J X'T 


35764 


71948 


SHA102S16 

oxxrv x \jju<j x \j 


35765 


71949 


SHA 102 SI 7 

OXXXA. A V7Z. J A / 


35766 


71950 


qua 109571 

OXXXV X \JZtJ£t 1 


35767 


71951 


SHA 102530 

OXXXV X \J -t-i*J J \J 


35768 


71952 


SHA102541 


35769 


71953 


SHA 102554 

OXXXV lUXiJJt 


35770 


71954 


SHA 102568 


35771 


71955 


SHA102575 


35772 


71956 


SHA102595 

OX AXV X ui<J 


35773 


71957 
/ 1 ✓j / 


SHA 102644 

OXXXV X Ux. VJ 1 1 


35774 


71958 


SHA102651 


35775 


71959 


SHA1 02654 


35776 


71960 


SHA102676 


35777 


71961 


SHA102684 


35778 


71962 


SHA1 02688 
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11656 


47840 


BCE108881 


11657 


47841 


BCE108906 


11658 


47842 


BCE108946 


11659 


47843 


BCE108968 


11660 


47844 


BCE1 08969 


11661 


47845 


BCE108996 


11662 


47846 


BCE109011 


11663 


47847 


BCE109015 


11664 


47848 


BCE109039 


11665 


47849 


BCE109062 


11666 


47850 


BCE109097 


11667 


47851 


BCE109104 


11668 


47852 


BCE109138 


11669 


47853 


BCE109200 


11670 


47854 


BCE109201 


11671 


47855 


BCE109231 


11672 


47856 


BCE109235 


11673 


47857 


BCE109237 


11674 


47858 


BCE109252 


11675 


47859 


BCE109254 


11676 


47860 


BCE109277 


11677 


47861 


BCE109299 


11678 


47862 


BCE109316 


11679 


47863 


BCE109317 


11680 


47864 


BCE109327 


11681 


47865 


BCE109344 


11682 


47866 


BCE109390 


11683 


47867 


BCE109396 


11684 


47868 


BCE109401 


11685 


47869 


BCE109402 


11686 


47870 


BCE109420 


11687 


47871 


BCE109423 


11688 


47872 


BCE109431 


11689 


47873 


BCE109436 


11690 


47874 


BCE109463 


11691 


47875 


BCE109468 


11692 


47876 


BCE109471 


11693 


47877 


BCE109489 


11694 


47878 


BCE109504 


11695 


47879 


BCE109512 


11696 


47880 


BCE109516 


11697 


47881 


BCE109527 


11698 


47882 


BCE109535 


11699 


47883 


BCE109548 


11700 


47884 


BCE109553 


11701 


47885 


BCE109557 


11702 


47886 


BCE109617 


11703 


47887 


BCE109619 


11704 


47888 


BCE109623 


11705 


47889 


BCE109663 


11706 


47890 


BCE109710 


11707 


47891 


BCE109741 


11708 


47892 


BCE109750 


11709 


47893 


BCE109754 


11710 


47894 


BCE109755 
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23718 


59902 


KPN303443 


23719 


59903 


KPN303447 


23720 


59904 


KPN303448 


23721 


59905 


KPN303462 


23722 


59906 


KPN303463 


23723 


59907 


KPN303464 


23724 


59908 


KPN303469 


23725 


59909 


KPN303475 


23726 


59910 


KPN303478 


23727 


59911 


KPN303481 


23728 


59912 


KPN303484 


23729 


59913 


KPN303485 


23730 


59914 


KPN303487 


23731 


59915 


KPN303489 


23732 


59916 


KPN303490 


23733 


59917 


KPN303509 


23734 


59918 


KPN303511 


23735 


59919 


KPN303513 


23736 


59920 


KPN303514 


23737 


59921 


KPN303516 


23738 


59922 


KPN303520 


23739 


59923 


KPN303521 


23740 


59924 


KPN303530 


23741 


59925 


KPN303531 


23742 


59926 


KPN303535 


23743 


59927 


KPN303537 


23744 


59928 


KPN303539 


23745 


59929 


KPN303551 


23746 


59930 


KPN303559 


23747 


59931 


KPN303560 


23748 


59932 


KPN303566 


23749 


59933 


KPN303577 


23750 


59934 


KPN303579 


23751 


59935 


KPN303581 


23752 


59936 


KPN303589 


23753 


59937 


KPN303592 


23754 


59938 


KPN303595 


23755 


59939 


KPN303596 


23756 


59940 


KPN303620 


23757 


59941 


KPN303632 


23758 


59942 


KPN303648 


23759 


59943 


KPN303650 


23760 


59944 


KPN303651 


23761 


59945 


KPN303658 


23762 


59946 


KPN303671 


23763 


59947 
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It will be appreciated that ORFs may also be identified using databases other than 
PathoSeq. For example, the ORFs may be identified using the methods described in U.S. 
Provisional Patent Application Serial Number 60/191,078, filed March 21, 2000. 

EXAMPLE 4 

5 Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species 

The ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second organism which is 
homologous to the gene from the first organism is required for proliferation of the second 
organism) was validated using antisense nucleic acids which inhibit the growth of E. coli which 

10 were identified using methods similar to those described above. Expression vectors which inhibited 
growth of E. coli upon induction of antisense RNA expression with IPTG were transformed directly 
into Enterobacter cloacae, Klebsiella pneumonia or Salmonella typhimurium. The transformed 
cells were then assayed for growth inhibition according to the method of Example 1. After growth 
in liquid culture, cells were plated at various serial dilutions and a score determined by calculating 

15 the log difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed. The results of these 
experiments are listed below in Table II. If there was no effect of antisense RNA expression in a 
microorganism, the clone is minus in Table II. In contrast, a positive in Table II means that at least 
10 fold more cells were required to observe a colony on the induced plate than on the non-induced 

20 plate under the conditions used and in that microorganism. 



TABLE n 

Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation in E. coli 



MoL No, 


iS. typhimurium 


E. cloacae 


K. pneumoniae 


EcXAOOl 


+ 


+ 




EcXA004 


+ 






EcXA005 


+ 


+ 


+ 


EcXA006 








EcXA007 




+ 




EcXA008 


+ 




+ 


EcXA009 








EcXAOlO 


+ 


+ 




EcXAOll 




+ 




EcXA012 




+ 




EcXA013 




+ 


+ 


EcXA014 




+ 




EcXA015 


+ 






EcXA016 




+ 


+ 


EcXA017 


+ 


+ 




EcXA018 


+ 


+ 


+ 


EcXA019 




+ 


+ 


EcXA020 


+ 


+ 


+ 


EcXA021 


+ 


+ 


+ 


EcXA023 


+ 


+ 


+ 


EcXA024 


+ 
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EcXA025 


- 


■ 


i— Ji U.— ..' tub ...»' .JU 


EcXA026 


+ 






EcXA027 
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+ 




EcXA028 


+ 






EcXA029 






m 
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EcXA031 
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EcXA032 




+ 




EcXA033 


+ 


+ 
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EcXA034 


+ 


+ 
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EcXA035 








EcXA036 


+ 


■ 


+ 


EcXA037 


+ 






EcXA038 


+ 


+ 


+ 


EcXA039 


+ 




— 1 


EcXA041 


+ 


+ 




EcXA042 


■ 




+ 


EcXA043 








EcXA044 


- 




*• 


EcXA045 


+ • 




+ 


EcXA046 


- 




— 


EcXA047 


+ 


+ 




EcXA048 


■ 






EcXA049 




— 


** 


EcXAOSO 




- 




EcXAOSl 


+ 






EcXA052 


+ 


- 


■ 


EcXA053 


+ 


+ 


+ 


EcXA054 


- 


- 


+ 


EcXA055 






■ 


EcXA056 


+ 


- 


+ 


EcXA057 


+ 


+ 




EcXA058 


- 


*■ 


** 


EcXA059 


+ 


+ 


+ 


EcXA060 


- 
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• 


EcXA061 


- 






EcXA062 


- 


- 




EcXA063 
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+ 




EcXA064 


- 
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+ 




I EcXA066 
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■ 


EcXA067 
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+ 
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- 


EcXA070 


- 




- 
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+ 


- 




EcXA072 
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| + 
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+ 
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- 






EcXAlOO 


- 




— 


EcXAlOl 


- 
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EcXA133 


- 
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*■ 
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- 


- 




EcXA163 


- 






EcXA164 


- 


• 




! EcXA165 


- 
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; EcXA166 
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■ 
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+ 
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- 
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"■ 
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** 
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- 


*■ 


** 
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- 


— 




EcXA180 


+ 


- 


** 
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- 


- 


~ 
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- 


- 




EcXA183 


- 






EcXA184 
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+ 


+ 


+ 


EcXA189 


+ 
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EcXA190 
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+ 




EcXA191 


+ 


+ 




EcXA192 




+ 





Thus, the ability of an antisense nucleic acid which inhibits the proliferation of Escherichia 
coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacier baumannii, Bacillus anthracis, Bacteroides 

5 fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkliolderia cepacia, Burkholderia jungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 

10 avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

15 urealyticum, Vibrio cholerae or Yersinia pestis to inhibit the growth of other organims may be 
evaluated by transforming the antisense nucleic acid directly into species other than the organism 
from which they were obtained. In particular, the ability of the antisense nucleic acid to .inhibit the 
growth of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides jragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

20 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabratd), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

25 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulaium, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

35 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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urealyticunt, Vibrio cholerae, Vibrio parahemolyticus, Vibrio vulnificans, Yersinia enierocoliiica, 
Yersinia pestis or any species falling within the genera of any of the above species may be 
evaluated. In some embodiments of the present invention, the ability of the antisense nucleic acid 
to inhibit the growth of an organism other than E. coli may be evaluated. In such embodiments, 

5 the antisense nucleic acids are inserted into expression vectors functional in the organisms in which 
the antisense nucleic acids are evaluated. 

It will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 
antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

10 Escherichia coli t Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 

15 Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 

20 syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis (including 
antisense nucleic acids complementary to SEQ ID NOs.: 6214-42397, such as the antisense nucleic 
acids of SEQ ID NOs.: 1-6213) or portions thereof, antisense nucleic acids complementary to 

25 homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. 

Those skilled in the art will appreciate that a negative result in a heterologous cell or 
microorganism does not mean that that cell or microorganism is missing that gene nor does it mean that 
the gene is unessential. However, a positive result means that the heterologous cell or microorganism 
contains a homologous gene which is required for proliferation of that cell or microorganism. The 

30 homologous gene may be obtained using the methods described herein. For example, the homologous 
gene may be isolated by performing a PCR procedure using primers based on the antisense sequence 
which reduced the level or activity of the gene product encoded by the homologous gene or by 
performing a Southern blot. Those cells that are inhibited by antisense may be used in cell-based 
assays as described herein for the identification and characterization of compounds in order to develop 

35 antibiotics effective in these cells or microorganisms. Those skilled in the art will appreciate that 
an antisense molecule which works in the microorganism from which it was obtained will not always 
work in a heterologous cell or microorganism. 
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EXAMPLES 

Transfer of Exogenous Nucleic Acid Sequences to Other Bacterial Species Using the Escherichia coll 
Staphylococcus aureus. Enterococcus faecalis. Klebsiella pneumoniae. Pseudomonas aeruginosa. 
Salmonella tvphimurium. Acineiobacter baumannil Bacillus anthracis, Bacieroides fragilis. 
5 Bordetella pertussis, Borrelia burgdorferi Burkholderia cepacia. Burkholderia fungorum. 

Burkholderia mallei, Campylobacter jejuni. Chlamydia pneumoniae. Chlamydia trachomatis. 
Clostridium acetobutylicum. Clostridium botulinum. Clostridium difficile. Corynebacterium 
diptheriae. Enterobacter cloacae. Enterococcus faecium. Haemophilus influenzae. Helicobacter 
pylori. Legionella pneumophila. Listeria monocytogenes. Moraxella catarrhalis. Mycobacterium 
10 avium. Mycobacterium boyis. Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma 
genitalium. Mycoplasma pneumoniae. Neisseria gonorrhoeae. Neisseria meningitidis. Pasteurella 
multocida. Proteus mirabilis. Pseudomonas putida. Pseudomonas svringae. Salmonella paratyphi. 
Salmonella typhi. Staphylococcus epidermidis. Staphylococcus haemolyticus. Streptococcus 
mutans. Streptococcus pneumoniae. Streptococcus pyogenes, Treponema pallidum. Ureaplasma 
15 urealyticum. Vibrio cholerae or Yersinia pestis Expression Vectors or Expression Vectors Functional 
in Bacterial Species Other Than the Foregoing Bacterial Species 
The antisense nucleic acids that inhibit the growth of Escherichia coli f Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella 
typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacieroides fragilis, . Bordetella 
20 pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium diptheriae, 
Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter pylori, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
25 Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
30 urealyticum, Vibrio cholerae or Yersinia pestis, or portions thereof, may also be evaluated for their 
ability to inhibit the growth of cells or microorganisms other than Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella 
typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, BurkJxolderia fungorum, Burkholderia 
35 mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium diptheriae, 
Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter pylori, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
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Mycobacterium bovis, Mycobacterium leprae, Mycobacterium '^tu1t>ercutosis^ 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
5 mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis. For example, the antisense nucleic acids that 
inhibit the growth of Escherichia coli, Staphylococcus aureus, Enter ococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
10 cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
15 Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonoirhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis, Staphylococcus haemolyticus,' Streptococcus mutans, Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
20 Yersinia pestis may be evaluated for their ability to inhibit the growth of other organisms. In 
particular, the ability of the antisense nucleic acid to inhibit the growth of Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkliolderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
25 glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kefyr (also called Candida pseudotropicatis\ Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
30 Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
35 Proteus mirabilis, Proteus vidgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysentenae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
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Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species 
may be evaluated. In some embodiments of the present invention, the ability of the antisense 
5 nucleic acid to inhibit the growth of an organism other than E. coli may be evaluated. 

In such methods, expression vectors in which the expression of an antisense nucleic acid 
that inhibits the growth of Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 

10 Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 

20 choleraei or Yersinia pestisk under the control of an inducible promoter are introduced into the 
cells or microorganisms in which they are to be evaluated. In some embodiments, the antisense 
nucleic acids may be evaluated in cells or microorganisms which are closely related to Escherichia 
coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides 

25 fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 

30 avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

35 urealyticum, Vibrio cholerae or Yersinia pestis. The ability of these antisense nucleic acids to 
inhibit the growth of the related cells or microorganisms in the presence of the inducer is then 
measured. 

EXAMPLE 6 
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Identification of Nucleic Acids Homologous to Nucleic Acicfs Itequiredfor^ * 
Staphylococcus aureus in other Bacterial Species 
Nucleic acids homologous to proliferation-required nucleic acids from Staphylococcus aureus 
were identified as follows. For example, thirty-nine antisense nucleic acids which inhibited the 
5 growth of Staphylococcus aureus were identified using methods such as those described herein and 
were inserted into an expression vector such that their expression was under the control of a xylose- 
' inducible Xyl-T5 promoter.' A vector with a reporter gene under control of the Xyl-T5 promoter 
was used to show that expression from the Xyl-T5 promoter in Staphylococcus epidermidis was 
comparable to that in Staphylococcus aureus. 
10 The vectors were introduced into Staphylococcus epidermidis by electroporation as follows: 

Staphylococcus epidermidis was grown in liquid culture to mid-log phase and then harvested by 
centrifugation. The cell pellet was resuspended in 1/3 culture volume of ice-cold EP buffer (0.625 
M sucrose, 1 mM MgCl 2 > pH=4.0), and then harvested again by centrifugation. The cell pellet was 
then resuspended with 1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells 
15 were then frozen for storage at -80°C. For electroporation, 50 of thawed electrocompetent cells 
were combined with 0.5 |ig plasmid DNA and then subjected to an electrical pulse of 10 kV/cm, 25 
uFarads, 200 ohm using a biorad gene pulser electroporation device. The cells were immediately 
resuspended with 200 ^1 outgrowth medium and incubated for 2 hours prior to plating on solid 
growth medium with drug selection to maintain the plasmid vector. Colonies resulting from 
20 overnight growth of these platings were selected, cultured in liquid medium with drug selection, 
and then subjected to dilution plating analysis as described for Staphylococcus aureus in Example 1 
above to test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table HI below. The first column indicates the Molecule Number 
of the Staphylococcus aureus antisense nucleic acid which was introduced into Staphylococcus 
IS epidermidis. The second column indicates whether the antisense nucleic acid inhibited the growth 
of Staphylococcus epidermidis, with a indicating that growth was inhibited. Of the 39 
Staphylococcus aureus antisense nucleic acids evaluated, 20 inhibited the growth of Staphylococcus 
epidermidis. 

TABLE HI 

30 Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Prolif eration of 
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Although the results shown above were obtained 11 using "a" suBsef of prolifCTation-relqMed 
nucleic acids from Staphylococcus aureus, it will be appreciated that similar analyses may be 
performed using the nucleic acids of the present invention to determine whether they inhibit the 
proliferation of cells or microorganisms other than Escherichia coll Staphylococcus aureus, 
5 Enter -ococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordeiella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botidinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
10 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syiingae, Salmonella paratyphi, Salmonella typhi, 
15 Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis. 

Thus, it will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed uspg 
20 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anihracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
25 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
30 meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis, (including 
antisense nucleic acids complementary to SEQ ID NOs.: 6214-42397, such as the antisense nucleic 
35 acids of SEQ ID NOs.: 1-6213) or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. 
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EXAMPLE 7 

Identification of Homologous Nucleic Acids bv Functional Complementation 
Homologous coding nucleic acids, homologous antisense nucleic acids or nucleic acids 
encoding homologous polypeptides may be identified as follows. Gene products whose activities 

5 may be complemented by a proliferation-required gene product from Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 

10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 

15 multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Yersinia pestis or homologous polypeptides are identified using 
merodiploids, created by introducing a plasmid or Bacterial Artificial Chromosome into an 

20 organism having a mutation in the essential gene which reduces or eliminates the activity of the 
gene product. In some embodiments, the mutation may be a conditional mutation, such as a 
temperature sensitive mutation, such that the organism proliferates under permissive conditions but 
is unable to proliferate under non-permissive conditions in the absence of complementation by the 
gene on the plasmid or Bacterial Artificial Chromosome. Alternatively, duplications may be 

25 constructed as described in Roth et al. (1987) Biosynthesis of Aromatic Amino Acids in 
Escherichia coli and Salmonella typhimurium, R C. Neidhardt, ed., American Society for 
Microbiology, publisher, pp. 2269-2270. Such methods are familiar to those skilled in the art. 
Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or nucleic 
acids encoding homologous polypeptides may be identified by placing a gene required for 

30 proliferation or a nucleic acid complementary to at least a portion of a gene required for 
proliferation under the control of a regulatable promoter as described above, introducing a plasmid 
or Bacterial Artificial Chromosome into the cell, and identifying cells which are able to proliferate 
. under conditions which would prevent or reduce proliferation in the absence of the plasmid or 
Bacterial Artificial Chromosome. 

35 Homologous coding nucleic acids, homologous antisense nucleic acids or nucleic acids 

encoding homologous polypeptides may be identified using databases as follows. 
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• EXAMPLE 8 " ~ " " ' 
Identification of Homologous Nucleic Acids by Database Analysis 
As a demonstration of the methodology required to find homologies to an essential gene, 
fifty-one prokaryotic organisms were analyzed and compared in detail. First, the most reliable 

5 source of gene sequences for each organism was assessed by conducting a survey of the public and 
private data sources. The fifty-one organisms studied are Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, BurMiolderia mallei, Campylobacter 

10 jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

15 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteur ella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae and Yersinia pestis. Full-length gene protein and nucleotide sequences for these 

20 organisms were assembled from various sources. For Escherichia coli, Haemophilus influenzae 
and Helicobacter pylori, gene sequences were adopted from the public sequencing projects, and 
derived from the GenPept 115 database (available from NCBI). For Pseudomonas aeruginosa, 
gene sequences were adopted from the Pseudomonas genome sequencing project (downloaded from 
http://www.pseudomonas.com). For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus 

25 pneumoniae and Salmonella typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) 
were reanalyzed for ORFs using the gene finding software GeneMark v 2.4a, which was purchased 
from GenePro Inc. 451 Bishop St., N.W., Suite B, Atlanta, GA, 30318, USA. Similar analyses 
were conducted for the other organisms using publically available and proprietary databases. 

Homologous coding nucleic acids and the homologous polypeptides which they encode 

30 may be identified using a "reciprocal" best-hit analysis. To facilitate the identification of 
homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 
51 organisms were identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism was compared to the polypeptide sequence encoded by every other ORF for that organism 

35 for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 
algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism was compared to the polypeptide sequences encoded by each of the ORFs in the 
remaining 51 organisms. Those polypeptides within a single organism that shared a higher degree 
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of sequence identity to one another than to polypeptide sequences obtained from any other 
organisms were clustered as "paralog" sequences for "reciprocal" best-hit analysis. 

For each reference organism, the 50 homologous coding nucleic acids (and the 50 
homologous polypeptides which they encode) was determined by identifying the ORFs in each of 

5 the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 
homologous polypeptides which they encode) was confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide was compared against the 

10 polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for further analysis. 

The best homolog for each of the fifty-one organisms, defined as the most significantly 
scoring match which also fulfilled the above criteria, was reported in Table IV. 

15 Table IV lists the best ORF identified as described above (column labeled Homolog 

LocusID) that matches the query sequence (column labeled Query LocusID), % identity between 
the query sequence and the homolog, and the amount of each sequence that aligns together well 
(columns labeled Query Coverage and Homolog Coverage) for the gene identified in each of the 
fifty-one organisms evaluated as described above. As described in connection which Table IC, the 

20 Locus IDs (ie. both Query Locus ID and Homolog Locus ID) provided in Table IV each comprise a 
nine digit alpha-numeric identifier that can be used to determine the organism from which the query 
and homolog sequences were obtained. Specifically, the first letter of the Locus ID corresponds to 
the first letter of the genus name of the organism described herein from which the Locus was 
identified and the second and third letters of the Locus ID correspond to the first two letters of the 

25 species name of this organism. For example, the identifier EFA205257 describes a gene locus 
identified from Enterococcus faecalis. In those instances where the three letter identifier is the 
same for different organisms, the exact identity of the organism which corresponds to the Locus ID 
can be determined by referring to the organism designation in the sequence listing for the coding 
nucleic acid or polypeptide SEQ ID NO. that corresponds to the particular Locus ID. 
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TABLE IV 



Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100001 


ECOl 00001 


100% 


100% 


100% 


ECO100001 


STY104800 


85% 


100% 


100% 


ECO 100001 


STM104529 


85% 


100% 


100% 


ECO100002 


ABA101891 


29% 


40.9% 


80.3% 


ECO100002 


BAN108126 


29% 


55.5% 


98.5% 


ECO100002 


BAN105795 


30% 


55.5% 


95.8% 


ECO100002 


BFR11028 


36% 


98.9% 


99.4% 


ECO100002 


BPT101425 


30% 


41.5% 


81.7% 


ECO 100002 


BCE1 11633 


28% 


42.2% 


73.4% 


ECO100002 


BMA100957 


30% 


41.3% 


82.5% 


ECO100002 


CJU100543 


30% 


55.5% 


97.8% 


ECO 100002 


CDF100035 


25% 


5.4% 


74.4% 


ECO100002 


CDF100673 


25% 


54.9% 


96.7% 


ECO100002 


CDP101634 


28% 


46.1% 


95.7% 


ECO100002 


EBC103170 


92% 


70.7% 


100% 


ECO100002 


EFA201386 


27% 


56.2% 


99.8% i 


ECO100002 


ECO100002 


100% 


100% 


100% 


ECO100002 


HIN100088 


62% 


99.3% 


99.8% 


ECO100002 


HPY101212 


32% 


41.8% 


83.5% 


ECO100002 


KPN300246 


90% 


4.1% 


76.7% 


ECO100002 


KPN302085 


92% 


100% 


100% 


ECO100002 


LMOl 02676 


27% 


57.3% 


100% 


ECO100002 


MCA1 00888 


30% 


40.9% 


80.3% 


ECO100002 


MAV103162 


26% 


55.5% 


94.8% 


ECO100002 


MBV1 03584 


28% 


41.0% 


79.6% 


ECO100002 


MLP101383 


25% 


55.5% 


94.8% 


ECO100002 


MTU203655 


28% 


41.0% 


79.6% 


ECO100002 


NGO100216 


30% 


8.9% 


4.2% 


ECO100002 


NME201560 


30% 


8.9% 


4.2% 


ECO100002 


PMU100113 


64% 


99.3% 


99.8% 


ECO100002 


PRT1 04264 


76% 


100% 


100% 


ECO100002 


PAE200903 


30% 


4.5% 


5.6% 


ECO100002 


PPU106924 


31% 


40.9% 


80.3% 


ECO 100002 


PSY103112 


30% 


31.7% 


82.0% 


ECO 100002 


SPA100167 


93% 


39.5% 


100% 


ECO100002 


STY100365 


94% 


100% 


100% 


ECO100002 


STM100038 


94% 


100% 


100% 


ECO100002 


SAU801327 


26% 


56.2% 


97.6% 


ECO100002 


SEP201977 


26% 


56.2% 


98.0% 


ECO100002 


SHA100755 


26% 


56.2% 


99.8% 


ECO 100002 


SMU100555 


25% 


56.6% 


100% 


ECO100002 


SPN400374 


25% 


56.1% 


98.7% 


ECO100002 


VCH102329 


62% 


100% 


99.3% 


ECO100002 


YPS000769 


81% 


100% 


100% 


ECO100004 


BFR11030 


47% 


85.3% 


93.3% 


ECO100004 


BPT101337 


32% 


99.8% 


99.4% 


ECO100004 


BCE1 14764 


28% 


97.4% 


96.9% 


ECO100004 


BFU101149 


29% 


94.9% 


94.6% 


ECO100004 


BMA105857 


30% 


90.4% 


95.0% 


ECO100004 


CJU100751 


29% 


90.2% 


87.2% 


ECO100004 


CAC1 03481 


28% 


99.5% 


95.8% 


ECO100004 


CBO101914 


30% 


79.9% 


86.5% 
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Query LocusID 


Homolog LocusID 


Identity 


Query "Coverage ' 


Homolog Coverage 


ECO100004 


CDF101928 


31% 


87.9% 


85.6% 


ECO100004 


CDP100440 


27% 


99.3% 


97.9% 


ECO100004 


EBC102668 


92% 


80.1% 


100% 


ECO100004 


ECO100004 


100% 


100% 


100% 


ECO100004 


HIN100086 


66% 


99.3% 


99.5% 


ECO100004 


HPY100096 


28% 


89.3% 


86.0% 


ECO100004 


KPN302095 


90% 


99.3% 


99.8% 


ECO100004 


LPN102575 


35% 


89.7% 


89.8% 


ECO100004 


MCA103682 


29% 


99.1% 


98.5% 


ECO100004 


NGO101188 


28% 


99.1% 


98.9% 


ECO100004 


NME201311 


29% 


99.1% 


98.9% 


ECO100004 


PMU100115 


69% 


99.3% 


99.8% 


ECO100004 


PRT104738 


78% 


99.3% 


98.8% 


ECO100004 


PAE203732 


33% 


99.8% 


98.5% 


ECO100004 


PPU107824 


35% 


93.9% 


93.2% 


ECO 100004 


PSY103804 


34% 


99.8% 


98.5% 


ECO100004 


SPA100998 


88% 


57.0% 


100% 


ECO100004 


STY100371 


93% 


100% 


100% 


ECO 100004 


STM100044 


93% 


100% 


100% 


ECO100004 


SMU1013U 


31% 


90.0% 


87.2% 


ECO100004 


SPN401875 


32% 


90.2% 


87.7% 


ECO100004 


VCH102327 


68% 


99.5% 


99.5% 


ECO100004 


YPS000771 


83% 


99.3% 


99.1% 


ECO100005 


BCE106023 


30% 


67.3% 


35.5% 


ECO100005 


BFU106225 


33% 


74.5% 


90.3% 


ECO 100005 


BMA105475 


31% 


61.2% 


52.5% 


ECO100005 


EBC102669 


57% 


99.0% 


100% 


ECO 100005 


ECOl 00005 _J 


100% 


100% 


100% 


ECO100005 


MAV107742 


38% 


53.1% 


50.6% 


ECO100005 


PAE109842 


33% 


55.1% 


23.9% 


ECO100008 


BPT101198 


53% 


98.7% 


98.1% 


ECO100008 


BCE1 12831 


56% 


99.7% 


90.3% 


ECO100008 


BFU1 12516 


57% 


99.7% 


99.7% 


ECO100008 


BMA101518 


57% 


98.7% 


98.7% 


ECO100008 


CJU100252 


27% 


55.2% 


49.8% 


ECO 100008 


EBC102672 


94% 


100% 


100% 


ECO 100008 


ECO100008 


100% 


100% 


100% 


ECO100008 


HIN101098 


79% 


98.7% 


98.7% 


ECO100008 


HPY101474 


28% 


58.4% 


57.9% 


ECO100008 


KPN302087 


91% 


100% 


100% 


ECQ100008 


NME201973 


31% 


47.0% 


41.9% 


ECO100008 


PMU101639 


74% 


97.8% 


98.1% 


ECO100008 


PMU101602 


77% 


98.7% 


98.7% 


ECO100008 


PRT104596 


86% 


100% 


100% 


ECO100008 


PAE202794 


60% 


97.8% 


97.7% 


ECO100008 


PPU101750 


60% 


99.4% 


99.4% 


ECO100008 


PSY102944 


. 60% 


98.7% 


98.4% 


ECO 100008 


SPA100585 


92% 


62.1% 


100% 


ECO100008 


STY100380 


94% 


100% 


100% 


ECO100008 


STM100053 


94% 


100% 


100% 


ECO100008 


SAU504318 


30% 


30.6% 


17.8% 


ECO100008 


VCH103346 


75% 


98.7% 


98.7% 


ECO100008 


YPS000773 


88% 


100% 


100% 


ECO100009 


BPT100950 


69% 


96.4% 


88.9% 
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Oiiprv T npn^TD 

Vy LLC i j LJ\J\s IAO AXy 


Homoloe Locus ID 


Identity 


Query Coverage 


Homolog Coverage 


FCO 100009 


BCE102933 


73% 


96.4% 


95.0% 


FCO 100009 

A_/\_y \y X uu \J\J S 


BFU100752 


72% 


95.4% 


88.1% 


FCO 100009 


BMA109380 


72% 


96.4% 


93.2% 


FCO 100009 


CJU100675 


50% 


95.9% 


97.2% 


FCO 100009 


CAC 100345 


41% 


79.5% 


90.3% 


FPO 100009 


CBO103886 


42% 


79.5% 


92.0% 


FCO 100009 


CDF101203 


35% 


78.5% 


88.6% 


FCOl 00009 

AwV/VyAWW.' 


EBC1 02673 


90% 


98.5% 


98.5% 


ECO 100009 

X_4V«SV/ X W W^ 


EFA202344 


45% 


71.3% 


83.8% 


ECO 100009 


ECO100009 


100% 


100% 


100% 


ECO100009 


HIN100319 


79% 


96.9% 


95.9% 


ECO100009 


HPY100786 


48% 


95.9% 


99.4% . 


ECO100009 


KPN302084 


91% 


98.5% 


98.5% 


ECO 100009 


MAV1 04045 


37% 


75.9% 


91.9% 


ECO 100009 

X—^^y^W X w w#< 


MBV100298 


33% 


75.9% 


90% 


ECO 100009 


MTU200856 


33% 


75.9% 


90% 


ECO100009 


PMU1 02003 


78% 


96.4% 


97.9% 


ECOl 00009 


PRT105678 


82% 


99.5% 


99.5% 


ECO 100009 


SPA1 00586 


93% 


98.5% 


98.0% 


ECO 100009 


STY 1003 83 


93% 


98.5% 


98.0% 


ECO 100009 


STM100056 


91% 


98.5% 


98.0% 


ECO 100009 


YPS000774 


87% 


100% 


100% 


ECO100013 


ECO100013 


100% 


100% 


100% 


FCO 1000 13 


KPN3 02079 


66% 


98.5% 


100% 


ECO 1000 13 


SPA1 05546 


80% 


100% 


100% 


ECO100013 


STY 106203 


82% 


100% 


100% 


FC0 100023 


ABA 106 150 


60% 


92.0% 


67.2% 


FCOl 00023 


BAN103797 


50% 


96.6% 


95.5% 


FCOl 00023 


BFR105539 


39% 


100% 


100% 


ECO 10002 3 

a^ v^ A V/W*« 


BPT101291 

X^X A XVXA»-^X 


51% 


100% 


100% 


ECO 100023 


BBU 100232 


38% 


92.0% 


74.8% 


ECO100023 


BCE1 12030 


47% 


98.9% 


95.6% 


ECO 100023 


BFU1 00359 


51% 


98.9% 


93.5% 


ECO 100023 

X— ' x_y W X w WArf*^ 


BMA 106459 


48% 


98.9% 


93.5% 


ECO 100023 


CJU101517 


34% 


100% 


100% 


FCOl 00023 


CPN201099 


31% 


94.3% 


82.8% 


ECO 100023 


CTR200896 


33% 


88.5% 


75.5% 


FCO 100023 


CAC102146 


45% 


98.9% 


97.7% 


FCO 100023 


CBO100245 


39% 


98.9% 


97.7% 


FCO 100023 


CDF101197 

\_'XXX X \/ X X / 


41% 


96.6% 


81.6% 


ECO 100023 


CDP101196 


47% 


100% 


100% 


ECO 100023 


EBC101439 


96% 


70.1% 


100% 


ECO 100023 


EFA200336 


48% 


92.0% 


95.2% 


ECO 100023 


EFM201993 


34% 


97.7% 


100% 


ECO100023 


ECO 100023 

Jw\y\/ x wvx**/ 


100% 


100% 


100% 


FCOl 00023 


HTN 100944 

X XXX > X \J\J ~s 1 1 


72% 


100% 


97.8% 


ECO 100023 


HPY100074 

AAA A AWV/J^ 


33% 


100% 


97.8% 


FCOl 00023 

a«< v* vy a uuuz. j 


KPN205579 


98% 


100% 


100% 


ECO 100023 


LMO 100322 


46% 


97.7% 


100% 


ECO100023 


MCA1 00794 


56% 


98.9% 


97.7% 


ECO100023 


MAV103835 


43% 


98.9% 


100% 


ECO100023 


MBV104427 


41% 


98.9% 


97 J% 


ECO100023 


MLP100381 


41% 


98.9% 


100% 


ECO 100023 


MTU202376 


43% 


98.9% 


100% 



531 



WO 02/077183 PCT/US02/09107 



Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100023 


MGE100374 


30% 


97.7% 


88.6% 


ECO100023 


MPN100301 


31% 


97.7% 


89.7% 


ECO100023 


NGO101642 


57% 


100% 


100% 


ECO100023 


NME201868 


57% 


100% 


100% 


ECO100023 


PMU101659 


78% 


100% 


97.8% 


ECO100023 


PRT102018 


83% 


98.9% 


100% 


ECO100023 


PAE204561 


59% 


100% 


95.6% 


ECO100023 


PPU108230 


59% 


98.9% 


93.5% 


ECO 100023 


PSY102689 


58% 


100% 


94.6% 


ECO100023 


SPA101944 


97% 


100% 


100% 


ECO100023 


STY101095 


97% 


100% 


100% 


ECO100023 


SAU801586 


40% 


90.8% 


94.0% 


ECO100023 


SEP203256 


37% 


90.8% 


90.7% 


ECO100023 


SHA102295 


39% 


90.8% 


94.0% 


ECO100023 


SMU102606 


41% 


97.7% 


92.9% 


ECO100023 


SPN400740 


43% 


97.7% 


94.0% 


ECO100023 


SPY200946 


45% 


95.4% 


98.7% 


ECO100023 


UUR100312 


40% 


88.5% 


83.3% 


ECO100023 


VCH100666 


70% 


98.9% 


100% 


ECO100023 


YPS003605 


87% 


98.9% 


98.9% 


ECO100025 


ABA101842 


41% 


97.8% 


97.3% 


ECO 100025 


BAN106284 


28% 


98.1% 


99.4% . 


ECO100025 


BAN101499 


35% 


99.4% 


97.2% 


ECO 100025 


BFR100412 


36% 


98.4% 


98.1% , 


ECO100025 


BPT100434 


47% 


93.3% 


93.1% 


ECO100025 


BCE109423 


47% 


98.1% 


89.0% 


ECO100025 


BFU101232 


45% 


98.1% 


92.7% 


ECO100025 


BMA109546 


46% 


98.1% 


89.0% 


ECO100025 


CJU100550 


26% 


91.4% 


91.9% 


ECO 100025 


CPN200431 


31% 


92.0% 


90.9% 


ECO100025 


CTR200362 


32% 


91.1% 


93.9% 


ECO100025 


CAC102490 


31% 


89.8% 


92.4% 


ECO100025 


CBO102062 


31% 


86.3% 


97.8% 


ECO100025 


CDF1 00874 


34% 


95.5% 


94.8% 


ECO100025 


CDP100453 


30% 


94.9% 


90.1% 


ECO100025 


EBC100241 


84% 


56.9% 


98.9% 


ECO100025 


EFA200587 


31% 


94.9% 


94.3% 


ECO100025 


EFM201219 


33% 


97.1% 


97.4% 


ECO100025 


ECOl 00025 


100% 


100% 


100% 


ECO 100025 


HIN100942 


53% 


98.1% 


98.1% 


ECO100025 


HPY101070 


30% 


91.4% 


93.6% 


ECO 100025 


KPN300577 


. 86% 


91.1% 


100% 


ECO100025 


LPN101H6 


45% 


97.8% 


92.7% 


ECO100025 


LMO100570 


34% 


92.3% 


92.0% 


ECO100025 


MCA100302 


41% 


93.3% 


93.8% 


ECO 100025 


MAV100301 


35% 


92.0% 


93.5% 


ECOl 00025 


MBV101247 


35% 


91.7% 


98.4% 


ECO 100025 


MLP100513 


36% 


91.7% 


91.2% 


ECO100025 


MTU202748 


35% 


92.0% 


91.5% 


ECO100025 


MGE100147 


28% 


89.5% 


92.9% 


ECO100025 


MPN100673 


27% 


92.0% 


96.7% 


ECO100025 


NGO101768 


47% 


97.1% 


95.3% 


ECO 100025 


NME200577 


47% 


97.1% 


95.6% 


ECO100025 


PMU101661 


58% 


98.1% 


98.4% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage ' 


TOrnoTogCovefage' '~[ 


ECO100025 


PRT105259 


67% 


97.8% 


97.8% 


ECO100025 


PAE204559 


55% 


98.1% 


98.1% 


ECO100025 


PPU105777 


52% 


97.1% 


95.9% 


ECO100025 


PSY102686 


52% 


97.1% 


99.7% 


ECO100025 


SPA101946 


88% 


98.7% 


100% 


ECO100025 


STY101100 


89% 


98.7% 


98.7% 


ECO100025 


STM100815 


89% 


98.7% 


98.7% 


ECO100025 


SAU801272 


34% 


97.1% 


95.4% 


ECO100025 


SEP201565 


35% 


98.7% 


96.9% 


ECO 100025 


SHA100170 


35% 


97.1% 


95.4% 


ECO 100025 


SMU100956 


36% 


91.4% 


92.5% 


ECO100025 


SPN4010I7 


33% 


92.0% 


93.4% 


ECO100025 


SPY200960 


32% 


96.8% 


96.1% 


ECO100025 


TPA100878 


30% 


69.6% 


80% 


ECO100025 


UUR100357 


26% 


87.2% 


86.9% 


ECO100025 


VCH100668 


58% 


97.1% 


94.1% 


ECO100025 


YPS000809 


75% 


99.7% 


99.7% 


ECO100026 


ABA103852 


54% 


99.8% 


100% 


ECO100026 


BAN106248 


37% 


92.3% 


96.1% 


ECO100026 


BAN 106209 


43% 


86.5% 


99.1% 


ECO100026 


BFR10500 


25% 


81.1% 


79.2% 


ECO100026 


BPT1 00432 


51% 


99.5% 


99.6% 


ECO100026 


BBU100832 


26% 


81.8% 


74.0% 


ECO100026 


BCE1 11670 


51% 


95.3% 


97.0% 


ECO 100026 


BFU101230 


51% ' 


99.3% 


98.4% 


ECO100026 


BMA102496 


43% 


98.5% 


94.9% 


ECO 100026 


BMA109115 


50% 


99.6% 


98.7% 


ECO100026 


CJU100989 


40% 


96.3% 


97.4% 


ECO 100026 


CPN200653 


26% 


81.7% 


73.5% 


ECO100026 


CTR200283 


27% 


81.0% 


73.4% 


ECO 100026 


CAC102765 


27% 


90.5% 


81.7% 


ECO 100026 


CBO100873 


30% 


55.1% 


96.8% 


ECO100026 


CDF104554 


29% 


80.0% 


72.4% 


ECO 100026 


CDP101247 


28% 


89.1% 


80.5% 


ECO100026 


EBC102151 


92% 


98.2% 


100% 


ECO100026 


EFA202160 


44% 


98.1% 


97.8% 


ECO100026 


EFM201425 


44% 


98.5% 


98.1% 


ECO100026 


ECO100026 


100% 


100% 


100% 


ECO100026 


HPY101401 


39% 


98.5% 


99.2% 


ECO100026 


KPN300290 


95% 


4.7% 


100% 


ECO100026 


KPN306610 


92% 


98.3% 


100% 


ECO100026 


LPN101832 


55% 


99.9% 


99.9% 


ECO100026 


LMO101679 


43% 


98.7% 


99.2% 


ECO100026 


MCA103671 


52% 


0.9% 


16.5% 


ECO100026 


MAV103388 


27% 


83.7% 


74.6% 


ECO100026 


MBV102555 


28% 


82.3% 


75.3% 


ECO100026 


MLP100743 


24% 


89.0% 


80.8% 


ECO 100026 


MTU201515 


28% 


82.3% 


75.3% 


ECO 100026 


MGE100354 


32% 


98.3% 


99.4% 


ECO100026 


MPN 100322 


33% 


89.3% 


95.7% 


ECO100026 


NGO101799 


53% 


99.7% 


100% 


ECO100026 


NME200578 


53% 


100% 


100% 


ECO100026 


PMU101662 


69% 


99.8% 


99.7% 


ECO100026 


PRT101657 


80% 


100% 


100% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100026 


PAE204558 


57% 


100% 


100% 


ECO100026 


PPU109898 


56% 


100% 


100% 


ECO100026 


PSY102684 


54% 


98.3% 


100% 


ECO100026 


SPA100667 


85% 


82.8% 


99.5% 


ECO100026 


STY101103 


86% 


100% 


100% 


ECO100026 


STM100818 


87% 


100% 


100% 


ECO 100026 


SAU801193 


42% 


98.3% 


99.0% 


ECO100026 


SEP200928 


42% 


98.3% 


98.7% 


ECO100026 


SHA101034 


41% 


98.2% 


99.5% 


ECO100026 


SMU100109 


40% 


98.5% 


98.1% 


ECO100026 


SPN401501 


41% 


98.5% 


98.1% 


ECO100026 


SPY201164 


42% 


95.8% 


95.2% 


ECO100026 


TPA1 00448 


26% 


89.6% 


81.1% 


ECO 100026 


UUR100414 


36% 


97.0% 


97.8% 


ECO100026 


VCH100669 


67% 


100% 


100% 


ECO 100026 


YPS000810 


83% 


100% 


100% 


ECO100032 


BFR1 02496 


39% 


97.6% 


100% 


ECO100032 


BCE1 14725 


66% 


97.1% 


94.6% 


ECO100032 


BFU101987 


64% 


97.1% 


90.0% 


ECO100032 


BMA105964 


64% 


97.1% 


94.6% 


ECO100032 


CJU101410 


40% 


96.9% 


99.5% 


ECO100032 


CAC100686 


41% 


96.3% 


99.1% 


ECO100032 


CDF102200 


42% 


96.3% 


98.8% 


ECO100032 


CDF101392 


47% 


97.1% 


95.3% 


ECO100032 


CDP100339 


45% 


98.2% 


94.4% 


ECO100032 


EBC100940 


91% 


51.8% 


100% 


ECOl 00032 


EFA201091 


45% 


97.9% 


98.6% 


ECO100032 


EFM201379 


47% 


96.9% 


97.8% 


ECO100032 


ECO100032 


100% 


100% 


100% 


ECO100032 


HPY101220 


38% 


97.1% 


99.2% 


ECO100032 


KPN306459 


80% 


100% 


100% 


ECO100032 


LPN100982 


58% 


97.6% 


99.2% 


ECO100032 


LMO100114 


46% 


96.6% 


96.1% 


ECO100032 


MCA101274 


62% 


96.6% 


95.9% 


ECO100032 


MAV103355 


43% 


98.2% 


99.2% 


ECO100032 


MBV100477 


44% 


57.6% 


97.3% 


ECO100032 


MLP100326 


42% 


98.7% 


100% 


ECO100032 


MTU201366 


. 45% 


97.6% 


98.7% 


ECG100032 


NGO101672 


67% 


96.1% 


96.6% 


ECO 100032 


NME200564 


67% 


97.1% 


97.6% 


ECO 100032 


PMU101502 


65% 


97.1% 


95.3% 


ECO100032 


PRT101652 


81% 


99.2% 


97.9% 


ECO100032 


PAE204754 


71% 


99.0% 


100% 


ECO100032 


PPU1 08522 


70% 


89.8% 


100% 


ECO100032 


PSY107482 


68% 


64.4% 


100% 


ECO100032 


SPA101379 


86% 


100% 


100% 


ECO100032 


STY101157 


93% 


100% 


100% 


ECO 100032 


STM 100872 


94% 


100% 


100% 


ECO100032 


SAU801202 


45% 


97.6% 


96.4% 


ECO100032 


SEP 102450 


43% 


99.2% 


98.1% 


ECO100032 


SHA102129 


44% 


99.2% 


98.1% 


ECO100032 


SMU100787 


43% 


97.6% 


97.2% 


ECO100032 


SPN401153 


43% 


98.2% 


98.6% 


ECO100032 


SPY200619 


43% 


98.7% 


98.9% 
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Query LocuslD 


Homolog LocuslD 


Identity 


Query Coverage 


Homolog Coverage 


ECO100032 


VCH102355 


82% 


99.0% 


99.7% 


ECO100032 


YPS000843 


86% 


99.7% 


97.4% 


ECO100033 


ABA 105447 


76% 


86.5% 


51.8% 


ECO100033 


BAN106466 


36% 


92.5% 


93.4% 


ECO100033 


BAN106013 


50% 


97.2% 


73.8% 


ECOl 00033 


BFR11696 


39% 


96.3% 


96.2% 


ECO100033 


BFR10760 


40% 


39.0% 


91.4% 


ECO 100033 


BPT101199 


69% 


97.1% 


73.7% 


ECO100033 


BCE101906 


68% 


99.9% 


99.9% 


ECO100033 


BFU1 14502 


68% 


99.9% 


99.9% 


ECO100033 


BMA100194 


68% 


99.9% 


99.9% 


ECO 100033 


CJU100250 


55% 


100% 


99.9% 


ECO100033 


CAC100380 


46% 


100% 


100% 


ECO100033 


CDF103346 


45% 


68.9% 


81.0% 


ECO100033 


CDF1 03290 


48% 


97.4% 


97.7% 


ECO100033 


CDF102440 


47% 


97.4% 


97.7% 


ECO100033 


CDP100338 


52% 


98.4% 


98.2% 


ECO100033 


EBC103143 


96% 


4.1% 


77.8% 


ECO100033 


EFA201093 


49% 


98.6% 


99.4% 


ECO100033 


EFM200554 


48% 


98.6% 


99.4% 


ECO100033 


ECO100033 


100% 


100% 


100% 


ECO100033 


HPY1O0903 


53% 


99.4% 


99.7% 


ECO100033 


KPN306727 


95% 


92.1% 


92.8% 


ECO100033 


LPN103124 


72% 


90.9% 


74.6% 


ECO100033 


LMO101147 


50% 


98.8% 


98.5% 


ECO100033 


MCA101278 


70% 


99.7% 


99.9% 


ECO100033 


MAV103356 


51% 


99.9% 


99.4% 


ECO100033 


MBV100481 


52% 


99.9% 


99.6% 


ECO100033 


MLP100327. 


51% 


99.9% 


98.3% 


ECO100033 


MTU301470 


52% 


99.9% 


99.6% 


ECO100033 


NGO101630 


69% 


100% 


99.7% 


ECO100033 


NME200558 . 


69% 


100% 


99.7% 


ECO100033 


PMU101505 


69% 


99.9% 


99.9% 


ECO 100033 


PRT101651 


90% 


100% 


99.8% 


ECO100033 


PAE204752 


76% 


100% 


99.9% 


ECO100033 


PPU1O5037 


74% 


100% 


99.6% 


ECO100033 


PSY104746 


75% 


100% 


99.9% 


ECO100033 


SPA101378 


93% 


87.4% 


63.3% 


ECO100033 


STY101163 


98% 


100% 


99.8% 


ECO100033 


STM100875 


98% 


100% 


99.8% 


ECO100033 


SAU801203 


49% 


99.5% 


100% 


ECO 100033 


SEP201467 


52% 


86.8% 


35.4% 


ECO100033 


SHA102130 


49% 


99.5% 


100% 


ECO100033 


SMU100789 


50% 


98.4% 


99.2% 


ECO100033 


SPN401152 


49% 


98.4% 


99.2% 


ECO100033 


SPY200620 


49% 


98.4% 


99.2% 


ECO100033 


VCH102354 


85% 


100% 


99.6% 


ECO100033 


YPS000846 


92% 


100% 


99.6% 


ECO100040 


ECO100040 


100% 


100% 


100% 


ECO 100040 


MAV1 02307 


26% 


22.0% 


44.2% 


ECO100040 


PRT105337 


87% 


100% 


100% 


ECO 100040 


SPA102043 


92% 


54.8% 


100% 


ECO 100040 


STY101185 


96% 


100% 


99.8% 


ECO100068 


BPT100719 


25% 


79.8% 


77.4% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100068 


BCE1 10446 


23% 


97.2% 


89.3% 


ECO100068 


BFU104253 


25% 


59.3% 


49.6% 


ECO100068 


CJU100163 


23% 


81.0% 


82.0% 


ECO100068 


EBC103044 


90% 


96.0% 


97.5% 


ECOl 00068 


ECO100068 


100% 


100% 


100% 


ECO100068 


HIN100998 


50% 


99.1% 


99.7% 


ECO100068 


KPN303934 


83% 


100% 


100% 


ECO100068 


MCA100722 


24% 


85.6% 


85.2% 


ECO100068 


NGO101933 


30% 


97.9% 


97.3% 


ECO100068 


NME200270 


29% 


97.9% 


97.3% 


ECO100068 


PMU100376 


49% 


95.4% 


94.3% 


ECO100068 


PRT100202 


66% 


93.9% 


94.5% 


ECO100068 


PAE204684 


26% 


81.7% 


79.7% 


ECO100068 


PSY105429 


22% 


88.4% 


87.8% j 


ECO100068 


SPA101253 


89% 


100% 


100% 


ECO 100068 


STY101259 


91% 


100% 


100% 


ECOl 00068 


TPA100143 


31% 


91.4% 


90.7% 


ECO100068 


VCH102502 


65% 


97.6% 


97.0% 


ECO100068 


YPS000940 


72% 


98.8% 


97.9% 


ECO100069 


BAN110716 


37% 


7.8% 


66.2% 


ECO100069 


BAN1 10657 


27% 


12.0% 


60.6% 


ECO100069 


BAN101932 


26% 


57.5% 


56.3% 


ECO100069 


EBC103045 


79% 


100% 


100% 


ECO100069 


ECO100069 


100% 


100% 


100% 


ECO100069 


KPN303932 


78% 


100% 


100% 


ECO100069 


LMO1015.04 


24% 


94.4% 


91.4% 


ECO100069 


PRT103304 


47% 


54.3% 


100% 


ECO100069 


SPA101254 


81% 


99.5% 


100% 


ECO100069 


STY101261 


86% 


100% 


100% 


ECO100069 


STM100598 


38% 


99.5% 


99.7% 


ECO100069 


VCH103302 


33% 


99.5% 


99.1% 


ECO100069 


YPS000941 


62% 


99.8% 


99.8% 


ECO100081 


BFR12308 


32% 


53.9% 


68.6% 


ECO100081 


BPT103032 


44% 


87.5% 


90.8% 


ECO100081 


BCE103942 


47% 


82.9% 


85.9% 


ECO100081 


BFU100820 


48% 


82.2% 


85.2% 


ECO100081 


BMA105750 


47% 


82.2% 


85.2% 


ECO100081 


CAC103463 


29% 


100% 


100% 


ECO100081 


CBO101902 


31% 


91.4% 


85.9% 


ECO100081 


CDP101285 


34% 


93.4% 


95.8% 


ECO100081 


EBC101941 


95% 


78.9% 


100% 


ECO100081 


EFA202186 


34% 


88.2% 


92.3% 


ECO100081 


EFM202534 


39% 


82.2% 


83.9% 


ECD100081 


ECO100081 


100% 


100% 


100% 


ECO100081 


HIN101103 


59% 


100% 


100% 


ECO100081 


KPN301855 


93% 


78.9% 


100% 


ECO 100081 


LPN102025 


43% 


100% 


100% 


ECO100081 


LMO101121 


36% 


96.7% 


96.5% 


ECO100081 


MAV103918 


32% 


94.1% 


99.3% 


ECO100081 


MBV101485 


31% 


94.1% 


99.3% 


ECO100081 


MLP100560 


32% 


94.1% 


99.3% 


ECO100081 


MTU202132 


31% 


94.1% 


99.3% 


ECO100081 


MGE1 00226 


27% 


98.0% 


90.3% 


ECO100081 


MPN100522 


28% 


98.7% 


99.3% 
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Query LocusID 


Hoiholog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100081 


NGO100621 


40% 


91.4% 


93.4% 


ECO100081 


NME201917 


40% 


91.4% 


93.4% 


ECO100081 


PMU1 00133 


55% 


100% 


100% 


ECO100081 


PRT102634 


77% 


100% 


100% 


ECO100081 


PAE204419 


51% 


100% 


100% 


ECO100081 


PPU105962 


50% 


100% 


100% 


ECO100081 


PSY103859 


52% 


100% 


100% 


ECO100081 


SPA102750 


93% 


100% 


100% 


ECO100081 


STY103147 


93% 


100% 


100% 


ECO100081 


STM102859 


94% 


100% 


100% 


ECO100081 


SAU801178 


33% 


98.0% 


97.9% 


ECO100G81 


SEP200891 


32% 


98.0% 


97.9% 


ECO100081 


SHA101307 


33% 


98.0% 


97.9% 


ECO100081 


TPA100379 


34% 


99.3% 


96.6% 


ECO100081 


UUR100388 


25% 


96.7% 


96.6% 


ECO100081 


YPS000986 


84% 


100% 


100% 


ECO100093 


ABA100624 


24% 


88.0% 


82.7% 


ECO100093 


BAN1 13055 


20% 


68.1% 


70.9% 


ECO100093 


BAN105429 


21% 


68.1% 


74.2% 


ECO100093 


BPT1 02987 


28% 


89.1% 


94.5% 


ECO100093 


BCE102722 


30% 


75% 


82% 


ECO100093 


BFU100406 


28% 


81.9% 


88% 


ECO100093 


BMA1 04087 


29% 


75% 


82% 


ECO100093 


CDP101255 


29% 


22.8% 


31.2% 


ECO100093 


EBC101799 


85% 


100% 


100% 


ECO100093 


ECO100093 


100% 


100% 


100% 


ECOl 00093 


HIN101115 


39% 


83.7% 


86.6% 


ECO100093 


KPN301845 


88% 


100% 


100% 


ECO100093 


LPN103526 


29% 


85.1% 


95.0% 


ECO100093 


MCA100437 


24% 


66.3% 


74.6% 


ECO100093 


MAV103267 


23% 


43.8% 


55.3% 


ECO 100093 


MLP100571 


24% 


34.4% 


27.9% 


ECO100093 


NGOl 00580 


34% 


85.9% 


94.6% 


ECO100093 


NME201903 


34% 


85.9% 


94.6% 


ECO100093 


PMU100145 


37% 


87.0% 


93.4% 


ECO100093 


PRT1 02631 


61% 


93.8% 


97.7% 


ECO100093 


PAE204407 


31% 


74.6% 


70.0% 


ECO100093 


PPU105995 


32% 


90.9% 


87.2% 


ECO100093 


PSY103839 


33% 


83.7% 


81.3% 


ECO100093 


SPA101845 


93% 


100% 


100% 


ECO100093 


STY103179 


93% 


100% 


100% 


ECO100093 


STM102891 


93% 


100% 


100% 


ECO100093 


SEP200899 


22% 


62.7% 


39.8% 


ECQ100093 


SHA1 00844 


23% 


62.0% 


47.2% 


ECO100093 


VCH 102364 


39% 


88.0% 


90.4% 


ECOl 00093 


YPS001020 


66% 


97.5% 


99.6% 


ECO100094 


ABA100623 


30% 


96.7% 


95.7% 


ECO100094 


BAN111291 


31% 


94.3% 


89.7% 


ECO100094 


BAN101900 


32% 


93.6% 


88.2% 


ECO100094 


BFR102146 


24% 


79.8% 


68.3% 


ECO100094 


BPT102984 


45% 


97.4% 


98.0% 


ECO100094 


BBU100299 


35% 


98.6% 


99.3% 


ECOl 00094 


BCE1 09663 


46% 


98.6% 


98.8% 


ECOl 00094 


BFU100407 


46% 


98.6% 


98.8% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage" 


Homolog Coverage "~ 


ECO100094 


BMA104126 


47% 


98.6% 


98.8% 


ECO100094 


CJU100645 


27% 


89.8% 


80.3% 


ECO100094 


CAC100288 


26% 


89.0% 


86.6% 


ECO100094 


CBO102974 


28% 


89.0% 


85.0% 


ECO100094 


EBC101798 


98% 


100% 


100% 


ECO100094 


EFA202170 


33% 


90.5% 


83.6% 


ECO100094 


EFM201888 


32% 


89.8% 


82.8% 


ECO100094 


ECO100094 


100% 


100% 


100% 


ECOl 00094 


HIN101116 


52% 


100% 


100% 


ECO100094 


HPY100962 


25% 


92.9% 


83.9% 


ECO100094 


KPN300531 


96% 


58.3% 


100% 


ECO100094 


LPN103001 


44% 


100% 


100% 


ECO100094 


LMO101001 


32% 


95% 


89.7% 


ECO100094 


MCA100438 


25% 


82.4% 


78.9% 


ECO100094 


NGO100578 


41% 


97.6% 


98.1% 


ECO100094 


NME201902 


42% 


97.1% 


97.6% 


ECO100094 


PMU100146 


50% 


100% 


100% 


ECO100094 


PRT102629 


89% 


100% 


100% 


ECO100094 


PAE204406 


51% 


93.6% 


92.6% 


ECO100094 


PPU1 11774 


52% 


90% 


90.0% 


ECO100094 


PSY103837 


52% 


91.7% 


92.2% 


ECO100094 


SPA101844 


97% 


100% 


100% 


ECO100094 


STY103209 


99% 


100% 


100% 


ECOl 00094 


STM102892 


99% 


100% 


100% 


ECO100094 


SAU801185 


24% 


88.8% 


76.6% 


ECO100094 


SEP200915 


25% 


88.8% 


77.6% 


ECO100094 


SHA100845 


25% 


83.6% 


71.9% 


ECO100094 


SMU100084 


31% 


89.0% 


79.9% 


ECO100094 


SPN401510 


33% 


83.3% 


74.8% 


ECO100094 


SPY201171 


31% 


89.0% 


79.7% 


ECO100094 


TPA100385 


33% 


93.3% 


95.9% 


ECOl 00094 


VCH102363 


68% 


100% 


100% 


ECO100094 


YPS001022 


95% 


100% 


100% 


ECOl 00095 


ABA100622 


49% 


95.8% 


93.9% 


ECO100095 


BAN 103024 


47% 


96.9% 


96.4% 


ECO100095 


BAN1 12439 


48% 


96.9% 


96.4% 


ECO100095 


BFR12421 


43% 


84.1% 


74.1% 


ECO100095 


BPT102981 


53% 


97.1% 


96.4% 


ECO100095 


BBU100298 


47% 


97.1% 


92.3% 


ECO100095 


BCE103310 


58% 


75.7% 


100% 


ECO100095 


BFU 100408 


52% 


98.2% 


97.7% 


ECO100095 


BMA104500 


52% 


99.7% 


99.5% 


ECO100095 


CJU100646 


40% 


100% 


98.9% 


ECO100095 


CAC100838 


50% 


96.9% 


95.7% 


ECO100095 


CBO103263 


49% 


96.9% 


96.5% 


ECO100095 


CDF1 02447 


48% 


98.4% 


96.2% 


ECO100095 


CDP101254 


51% 


84.6% 


77.9% 


ECO100095 


EBC101797 


97% 


41.5% 


97.5% 


ECO100095 


EFA202168 


51% 


90.1% 


84.1% 


ECO100095 


EFM200220 


54% 


82.0% 


75.8% 


ECO100095 


ECO 100095 


100% 


100% 


100% 


ECO100095 


HIN101117 


63% 


79.9% 


77.9% 


ECO100095 


HPY100963 


40% 


79.4% 


79.5% 


ECO100095 


KPN300530 


98% 


41.8% 


100% 
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Query Locus ID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100095 


LPN100473 


71% 


9.4% 


100% 


ECO100095 


LMO101235 


46% 


96.9% 


96.2% 


ECOl 00095 


MCA101528 


55% 


85.9% 


91.9% 


ECO100095 


MAV103265 


47% 


96.6% 


97.7% 


ECO100095 [ 


MBV100533 


53% 


79.4% 


79.9% 


ECO100095 


MLP100572 


45% 


96.6% 


97.9% 


ECO100095 


MTU202116 


53% 


79.4% 


79.9% 


ECO100095 


MGE100229 


34% 


54.6% 


55.6% 


ECO100095 


MPN100519 


32% 


54.0% 


53.4% 


ECO100095 


NGO100577 


48% 


96.9% 


95.2% 


ECO100095 


NME201901 


48% 


96.9% 


95.2% 


ECOl 00095 


PMU100147 


62% 


87.5% 


82.7% 


ECOl 00095 


PRT1 02627 


94% 


48.8% 


100% 


ECO100095 


PAE204405 


57% 


100% 


100% 


ECOl 00095 


PPU105993 


58% 


100% 


100% 


ECO100095 


PSY103835 


57% 


100% 


100% 


ECO100095 


SPA100031 


91% 


67.1% 


98.1% 


ECOl 00095 


STY103211 


98% 


100% 


100% 


ECO100095 


STM102893 


98% 


100% 


100% 


ECOl 00095 


SAU8011 86 


52% 


81.2% 


79.0% 


ECO100095 


SEP200917 


45% 


97.4% 


95.2% 


ECO100095 


SHA100846 


45% 


97.4% 


95.2% 


ECO100095 


SMU100085 


51% 


89.6% 


78.1% 


ECOl 00095 


SPN401509 


56% 


80.7% 


73.5% 


ECO100095 


SPY201170 


54% 


82.0% 


71.3% 


ECO100095 


TPA100386 


49% 


79.4% 


72.7% 


ECOl 00095 


VCH102362 


75% 


100% 


100% 


ECO100095 


YPS001023 


94% 


100% 


100% 


ECO100096 


ABA100621 


49% 


71.5% 


100% 


ECO100096 


BFR100706 


38% 


88.5% 


63.3% 


ECO100096 


BPT102979 


52% 


97.7% 


98.0% 


ECO100096 


BCE 106802 


54% 


97.4% 


97.0% 


ECO100096 


BFU106497 


53% 


97.4% 


97.0% 


ECO100096 


BMA100406 


55% 


97.4% 


97.0% 


ECO100096 


CJU100121 


42% 


94.1% 


95.9% 


ECO100096 


CPN200093 


36% 


89.2% 


95.8% 


ECO100096 


CTR200809 


38% 


90.8% 


95.5% 


ECO100096 


EBC100070 


97% 


37.4% 


100% 


ECO100096 


EFA204185 


36% 


16.4% 


7.8% 


ECO100096 


ECO100096 


100% 


100% 


100% 


ECO100096 


HIN101118 


77% 


99.7% 


99.7% 


ECO100096 


HPY101035 


42% 


95.4% 


96.9% 


ECO100096 


KPN300609 


94% 


76.7% 


100% 


ECO100096 


MCA100416 


54% 


97.0% 


97.7% 


ECO100096 


NGO101976 


48% 


96.4% 


96.4% 


ECO100096 


NME200247 


49% 


96.4% 


96.4% 


ECO100096 


PMU100148 


77% 


99.7% 


99.7% 


ECO 100096 


PRT100138 


86% 


90.8% 


100% 


ECO100096 


PAE204404 


57% 


99.7% 


100% 


ECO100096 


PPU1 11772 


56% 


99.7% 


100% 


ECQ100096 


PSY103834 


56% 


99.7% 


100% 


ECOl 00096 


SPA1 00700 


87% 


100% 


100% 


ECOl 00096 


STY103212 


98% 


100% 


100% 


ECO100096 


STM102894 


98% 


100% 


100% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage ~" 


ECO100096 


VCH102361 


73% 


100% 


100% 


ECO100096 


YPS00I024 


92% 


100% 


98.1% 


ECO100102 


BPT102719 


31% 


100% 


99.2% 


ECO100102 


BCE1 11292 


30% 


91.5% 


91.2% 


ECO100102 


BFU101371 


31% 


98.4% 


98.8% 


ECO100102 


BMA106052 


30% 


98.4% 


98.8% 


ECO100102 


EBC103445 


80% 


100% 


100% 


ECO100102 


ECO100102 


100% 


100% 


100% 


ECO100102 


KPN301732 


76% 


97.6% 


100% 


ECO100102 


LPN101018 


24% 


93.9% 


92.7% 


ECO100102 


PRT1 04002 


53% 


98.4% 


97.2% 


ECO100102 


PPU100250 


45% 


16.2% 


97.6% 


ECO100102 


SPA101560 


89% 


100% 


100% 


ECO100102 


STY103218 


89% | 


100% 


100% 


ECO100102 


VCH102393 


40% 


97.6% 


97.6% 


ECO100102 


YPS000901 


67% 


100% 


98.8% 


ECO100113 


BAN100380 


31% 


84.6% 


98.2% 


ECO100113 


BMA109038 


39% 


90.6% 


63.6% 


ECO100113 


CDF100440 


28% 


89.0% 


86.6% 


ECO100113 


EBC103453 


92% 


100% 


100% 


ECO100U3 


ECO100113 


100% 


100% 


100% 


ECO 1001 13 


KPN307947 


90% 


24.0% 


92.4% 


ECO100113 


KPN301741 


93% 


100% 


98.1% 


ECO100113 


LMO100648 


28% 


89.4% 


95.2% 


ECG100113 


MAV105850 


25% 


90.6% 


92% 


ECO100113 


MAV106443 


25% 


91.7% 


94.7% 


ECO100113 


MAV106442 


28% 


86.6% 


85% 


ECO100113 


NGO100599 


34% 


96.9% 


94.6% 


ECO100113 


NME201814 


34% 


96.9% 


94.2% 


ECO100113 


PRT106136 


79% 


98.8% 


96.2% 


ECO100113 


PAE204765 


47% 


97.6% 


97.7% 


ECG100113 


PPU100113 


46% 


97.6% 


98.8% 


ECO100113 


SPA100332 


95% 


100% 


100% 


ECG100113 


STY103289 


96% 


100% 


100% 


ECO100113 


STM102972 


96% 


100% 


100% 


ECO100113 


VCH1O2380 


65% 


98.8% 


98.0% 


ECO100113 


YPS000871 


86% 


99.6% 


99.6% 


ECG100115 


ABA105536 


46% 


33.7% 


68.0% 


ECO100115 


BAN101075 


31% 


0.2% 


45.1% 


ECO100115 


BAN101226 


36% 


17.1% 


43.7% 


ECO100115 


BPT100902 


56% 


0.2% 


43.0% 


ECO100115 


BCE106716 


56% 


21.1% 


4.3% 


ECQ100115 


BFU100111 


53% 


25.9% 


13.8% 


ECO100U5 


BMA108930 


53% 


20.8% 


55.4% 


ECO100115 


CJU100863 


21% 


4.3% 


34.7% 


ECO100115 


CDP100400 


34% 


98.7% 


98.2% 


ECO100115 


EBC102752 


90% 


100% 


100% 


ECO100115 


EFA202405 


34% 


37.1% 


59.6% 


ECO100115 


EFM201990 


32% 


37.1% 


60.1% 


ECO100115 


ECO100115 


100% 


100% 


100% 


ECO100115 


HBM101204 


68% 


34.6% 


58.6% 


ECO100115 


KPN301446 


91% 


100% 


100% 


ECO100115 


LPN100774 


45% 


10.3% 


53.9% 


ECO100115 


LMO102367 


35% 


37.1% 


60.1% 
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Homolog LocusID 


Identity - 


Query Coverage 


Homolog Coverage 


ECO100115 


MCA101150 


39% 


19.0% 


44.2% 


ECO100115 


MAV103601 


31% 


1.6% 


33.2% 


ECO100115 


MTU405582 


32% 


50.2% 


84.6% 


ECO100115 


MTU400129 


32% 


64.4% 


99.8% 


ECO100115 


MGE100278 


25% 


16.5% 


26.3% 


ECO100115 


MPN100447 


27% 


3.2% 


46.0% 


ECO100115 


NGO100078 


53% 


15.6% 


38.0% 


ECO100115 


NME201414 


56% 


33.2% 


19.6% 


ECO100115 


PMU100894 


72% 


100% 


100% 


ECO100115 


PRT102280 


78% 


100% 


100% 


ECO100115 


PAE205011 


54% 


83.0% 


99.3% 


ECO100115 


PPU105100 


54% 


18.7% 


59.2% 


ECO100115 


PSY103646 


52% 


20.2% 


43.8% 


ECO100U5 


SPA100283 


80% 


60.5% 


100% 


ECO100115 


STY103294 


93% 


100% 


100% 


ECO100115 


STM102974 


93% 


100% 


100% 


ECO100115 


SAU101783 


36% 


39.8% 


77.6% 


ECO100115 


SPY200777 


30% 


3.8% 


35.4% 


ECO100115 


VCH102378 


74% 


100% 


99.1% 


ECO100115 


YPS000863 


79% 


14.0% 


37.7% 


ECO100116 


ABA101766 


38% 


95.6% 


96.4% 


ECO100116 


BAN101609 


33% 


96.4% 


97.0% 


ECG100116 


BAN103383 


44% 


96.4% 


97.0% 


ECO100116 


BFR10034 


33% 


94.1% 


98.2% 


ECO100116 


BFR11786 


32% 


94.1% 


98.7% 


ECO100116 


BPT1 00905 


63% 


99.6% 


79.2% 


ECO100116 


BCE1 10691 


66% 


97.9% 


79.7% 


ECO100116 


BFU100082 


65% 


99.4% 


92.9% 


ECO100116 


BMA107694 


65% 


99.6% 


80.0% 


ECG100116 


CPN201018 


35% 


93.0% 


94.1% 


ECO100116 


CTR200835 


38% 


93.0% 


94.0% 


ECO100116 


CBO103777 


35% 


93.5% 


95.2% 


ECO100116 


CBO103904 


37% 


94.7% 


97.0% 


ECO100116 


CDF102926 


38% 


94.7% 


95.7% 


ECO100116 


CDP100695 


36% 


96.6% 


98.7% 


ECO100116 


EBC102751 


97% 


100% 


100% 


ECD100116 


EFA202404 


43% 


96.4% 


97.4% 


ECO1001I6 


EFM201020 


42% 


96.4% 


97.4% 


ECO100116 


ECO100116 


100% 


100% 


100% 


ECO100116 


HIN101203 


81% 


100% 


99.2% 


ECO100116 


KPN301447 


96% 


100% 


99.8% 


ECO100116 


LPN100879 


62% 


100% 


100% 


ECO100116 


LMO101821 


43% 


95.4% 


96.4% 


ECO100116 


MCA101643 


37% 


98.1% 


98.8% 


ECO100116 


MAV101768 


37% 


95.6% 


97.0% 


ECO100116 


MBV103409 


37% 


97.0% 


98.7% 


ECO100116 


MLP101416 


34% 


97.0% 


98.7% 


ECO100116 


MTU200460 


37% 


97.0% 


98.7% 


ECO100116 


MGE100277 


32% 


93.7% 


96.3% 


ECO100116 


MPN100448 


33% 


93.7% 


96.3% 


ECO100116 


NGO100074 


63% 


99.4% 


81.1% 


ECO100116 


NME201415 


63% 


99.4% 


81.1% 


ECO100116 


PMU100893 


88% 


100% 


100% 


ECO100116 


PRT102281 


90% 


100% 


99.8% 
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Identity 
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ECO100116 


PAE201586 


42% 


98.5% 


99.4% 


ECO100116 


PPU103115 


40% 


98.5% 


99.4% 


ECO100116 


PSY104859 


41% 


98.5% 


99.4% 


ECO100116 


SPA100336 


96% 


83.5% 


100% 


ECO100116 


STY103295 


98% 


100% 


99.8% 


ECO100116 


STM103004 


98% 


100% 


100% 


ECO100116 


SAU801096 


44% 


95.6% 


96.4% 


ECO100116 


SEP200806 


45% 


95.6% 


96.4% 


ECO 1001 16 


SHA100679 


44% 


95.6% 


96.8% 


ECO100116 


SMU101480 


36% 


93.2% 


74.7% 


ECO100116 


SPN401048 


38% 


93.2% 


76.5% 


ECO100116 


SPY200778 


35% 


97.5% 


77.7% 


ECO100116 


VCH102377 


89% 


100% 


99.8% 


ECO100U6 


YPS000861 


93% 


100% 


99.8% 


ECO100117 


BPT103682 


29% 


59.3% 


100% 


ECO 1001 17 


BCE 104746 


29% 


31.9% 


62.8% 


ECO100117 


BFU101391 


43% 


46.8% 


46.8% 


ECO100117 


BFU100907 


41% 


49.3% 


57.2% 


ECO100117 


EBC102750 


48% 


89.5% 


100% 


ECO100117 


EFA200061 


22% 


25.8% 


20.0% 


ECO100117 


EFA201265 


. 22% 


25.8% 


20.0% 


ECO100117 


ECO100117 


100% 


100% 


100% 


ECO100117 


KPN305987 


52% 


91.2% 


96.4% 


ECO100117 


MCA102218 


28% 


10.9% 


46.5% 


ECO100117 


PPU101283 


36% 


77.3% 


91.2% 


ECO100117 


SPA101490 


56% 


88.8% 


100% 


ECO100117 


STY103296 


58% 


87.8% 


98.0% 


ECO100117 


SAU800401 


27% 


13.1% 


11.6% 


ECO100117 


SPN401793 


29% 


14.1% 


22.7% 


ECO100118 


ABA100442 


74% 


99.3% 


98.7% 


ECO100118 


BPT102269 


72% 


99.1% 


99.5% 


ECO 1001 18 


BCE 109527 


73% 


99.3% 


99.8% 


ECO100118 


BFU107948 


74% 


99.3% 


98.1% 


ECO100118 


CJU100774 


60% 


98.4% 


99.2% 


ECO100118 


EBC106332 


96% 


82.5% 


100% 


ECO100118 


ECO100118 


100% 


100% 


100% 


ECO100118 


HPY100766 


61% 


98.4% 


99.2% 


ECO 1001 18 


KPN300389 


95% 


18.2% 


90.2% 


ECO100118 


KPN300864 


96% 


93.5% 


100% 


ECO 1001 18 


MCA101955 


73% 


95.5% 


99.3% 


ECO100118 


NGO101334 


74% 


99.3% 


99.8% 


ECO100118 


NME201620 


74% 


99.3% 


99.8% 


ECO 1001 18 


PMU100204 


81% 


99.9% 


99.5% . 


ECO1O0118 


PRT101310 


88% 


100% 


100% 


ECO100118 


PAE201786 


79% 


99.0% 


98.8% 


ECO100118 


PPU111285 


79% 


96.3% 


96.0% 


ECO100118 


PSY101607 


78% 


99.0% 


96.3% 


ECO100118 


SPA100508 


94% 


60% 


100% 


ECO100118 


STY 103298 


96% 


100% 


100% 


ECO100118 


STM103008 


96% 


100% 


100% 


ECO100118 


TPA100176 


31% 


13.3% 


37.0% 


ECO100118 


VCH100593 


82% 


99.7% 


99.7% 


ECO100118 


YPS000857 


90% 


100% 


100% 


ECO100135 


ECO 1001 35 


100% 


100% 


100% 
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Query Coverage 


Homolog Coverage 


ECO100135 


SPA106733 


29% 


40.3% 


97.3% 


ECO100135 


STY103389 


32% 


98.5% 


97.2% 


ECO100136 


ECO100136 


100% 


100% 


100% 


ECO100136 


SPA109709 


36% 


58.6% 


98.2% 


ECO100136 


STY103420 


37% 


86.4% 


84.8% 


ECO100139 


ABA100394 


33% 


96.0% 


97.9% 


ECO100139 


ABA100739 


36% 


92.5% 


97.6% 


ECO 100139 


BFU103132 


30% 


68.4% 


77.5% 


ECO100139 


BFU1 03304 


38% 


76.4% 


92.9% 


ECO100139 


BFU103222 


33% 


94.7% 


87.3% 


ECO100139 


ECO100139 


100% 


100% 


100% 


ECO100139 


KPN302863 


35% 


94.3% 


96.5% 


ECO100139 


PRT105280 


35% 


93.9% 


93.8% 


ECO100139 


PAE204081 


35% 


93.2% 


94.2% I 


ECO100139 


SPA104033 


45% 


96.4% 


100% 


ECQ100139 


STY103424 


60% 


98.3% 


98.4% 


ECO100139 


SHA101318 


19% 


16.4% 


31.5% 


ECO100139 


SPY100688 


22% 


23.1% 


53.9% 


ECO100139 


TPA100432 


23% 


19.5% 


46.1% 


ECO100139 


YPS000524 


36% 


93.1% 


91.7% 


ECO100140 


ABA100736 


35% 


95.1% 


96.7% 


ECO100140 


ABA100392 


40% 


88.2% 


88.2% 


ECO100140 


BPT101284 


41% 


87.0% 


75.9% 


ECO100140 


BFU103245 


39% 


94.7% 


97.9% 


ECO100140 


BFU103302 


47% 


93.9% 


93.5% 


ECO100140 


ECO100140 


100% 


100% 


100% 


ECO100140 


KPN302865 


39% 


91.5% 


93.6% 


ECO100140 


PRT105676 


42% 


95.9% 


90.7% 


ECG100140 


PAE204082 


39% 


87.0% 


85.1% 


ECO100140 


PPU101843 


34% 


43.9% 


81.8% 


ECO100140 


PSY105016 


36% 


87.0% 


76.6% 


ECD100140 


SPA1 04034 


48% 


97.2% 


95.2% 


ECO100140 


STY103425 


57% 


100% 


100% 


ECO100140 


YPS000522 


41% 


96.7% 


92.3% 


ECO100142 


ABA105477 


47% 


88.1% 


85.6% 


ECO100142 


BAN112513 


43% 


84.3% 


77.8% 


ECO100142 


BFR1 00366 


39% 


84.9% 


88.9% 


ECO100142 


BPT101655 


40% 


88.7% 


85.3% 


ECO100142 


BCE102263 


49% 


49.7% 


62.9% 


ECO100142 


BFU102640 


37% 


99.4% 


85.7% 


ECO100142 


BMA109305 


39% 


95.0% 


87.4% 


ECO100142 


CJU100058 


29% 


79.9% 


80.3% 


ECO100142 


CAC103001 


38% 


84.9% 


48.7% 


ECO100142 


CBO100107 


41% 


87.4% 


90.7% 


ECO100142 


CDF102980 


37% 


86.2% 


50.6% 


ECO100142 


CDP100654 


36% 


93.7% 


90.6% 


ECO100142 


EBC102063 


85% 


88.1% 


100% 


ECO100142 


ECO100142 


100% 


100% 


100% 


ECO100142 


HIN100063 


56% 


99.4% 


98.1% 


ECO100142 


HPY101019 


31% 


86.2% 


83.4% 


ECO100142 


KPN308497 


77% 


100% 


100% 


ECO100142 


LPN102612 


37% 


88.1% 


98.6% 


ECO100142 


LMO102140 


42% 


84.9% 


84.3% 


ECO100142 


MCA1 00865 


38% 


99.4% 


98.8% 
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ECO 100142 


MAV104005 


38% 


88.7% 


78.0% 


ECO100142 


MBV102400 


33% 


84.3% 


73.9% 


ECO100142 


MLP100158 


35% 


80.5% 


70.2% 


ECO100142 


MTU203554 


33% 


84.3% 


73.9% 


ECO 100142 


NGO101986 


42% 


84.3% 


81.1% 


ECO100142 


NME200881 


43% 


84.3% 


81.1% 


ECO100142 


PMU 100865 


57% 


92.5% 


88.5% 


ECO100142 


PRT102518 


62% 


97.5% 


95.2% 


ECO100142 


PAE204724 


51% 


96.9% 


94.4% 


ECO100142 


PPU108440 


48% 


99.4% 


99.4% 


ECO100142 


PSY105158 


53% 


96.9% 


93.3% 


ECO100142 


SPA104025 


80% 


98.1% 


100% 


ECO100142 


STY103427 


89% 


90.6% 


90.6% 


ECO100142 


SAU800516 


40% 


89.9% 


89.9% 


ECO100142 


SEP201849 


43% 


87.4% 


86.8% 


ECO100142 


SHA100112 


41% 


87.4% 


86.8% 


ECO100142 


SMU100995 


42% 


86.2% 


77.7% 


ECO100142 


SPN400269 


36% 


97.5% 


55.2% 


ECO100142 


SPY200833 


44% 


87.4% 


83.1% 


ECO100142 


VCH100582 


58% 


100% 


95.2% 


ECO100142 


YPS000787 


65% 


93.1% 


93.1% 


ECO100144 


ABA104779 


45% 


93.8% 


91.9% 


ECO100144 


BPT100055 


48% 


88.6% 


96.8% 


ECO100144 


BCE107846 


45% 


88.6% 


95.6% 


ECO 100144 


BFU1 14519 


47% 


83.1% 


86.6% 


ECO100144 


BMA109098 


46% 


81.8% 


88.9% 


ECO100144 


EBC102068 


78% 


92.9% 


90.2% 


ECO100144 


ECO100144 


100% 


100% 


100% 


ECO100144 


KPN306084 


76% 


92.9% 


97.6% 


ECO100144 


MCA102257 


34% 


88.3% 


93.8% 


ECO100144 


NGO101470 


46% 


91.9% 


98.6% 


ECO100144 


NME201975 


45% 


91.9% 


98.6% 


ECO100144 


PAE204720 


48% 


92.2% 


96.9% 


ECO100144 


PPU108420 


50% 


93.8% 


96.3% 


ECO100144 


PSY105149 


44% 


81.8% 


96.9% 


ECO100144 


SPA104029 


79% 


80.5% 


98.4% 


ECO100144 


STY 103460 


81% 


96.4% 


99.7% 


ECO100144 


VCH100584 


56% 


96.4% 


98.0% 


ECO100144 


YPS000781 


71% 


91.2% 


87.5% 


ECO100145 


ABA104294 


63% 


95.4% 


81.5% 


ECO100145 


BAN111357 


29% 


69.5% 


51.8% 


ECO100145 


BAN107715 


31% 


69.5% 


46.5% 


ECO100145 


BPT100533 


37% 


94.7% 


92.2% 


ECO100145 


BBU100167 


29% 


74.2% 


92% 


ECO 100145 


BCE102976 


45% 


78.8% 


85.5% 


ECO100145 


BFU 114180 


43% 


78.8% 


84.9% 


ECO100145 


BMA106451 


46% 


78.8% 


85.5% 


ECO 100145 


CJU100114 


26% 


76.8% 


97.5% 


ECO100145 


CTR200677 


23% 


74.2% 


85.8% 


ECO100145 


CAC101598 


27% 


71.5% 


58.5% 


ECO100145 


CBO101773 


30% 


63.6% 


54.1% 


ECO100145 


CDF100661 


32% 


32.5% 


30.1% 


ECO100145 


EBC102067 


98% 


100% 


100% 


ECO100145 


ECO100145 


100% 


100% 


100% 
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ECO100145 


HIN100061 


75% 


94.0% 


97.9% 1 


ECOl 00145 


KPN304195 


98% 


100% 


100% 


ECQ100145 


LPN103126 


72% 


88.1% 


84.2% 


ECQ100145 


MCA101582 


62% 


86.1% 


93.5% 


ECO100145 


NGO101937 


45% 


82.1% 


89.1% 


ECO100145 


NME200203 


45% 


82.1% 


89.1% 


ECO100145 


PMU100863 


80% 


94.0% 


97.9% 


ECO100145 


PRT101562 


94% 


100% 


100% 


ECO100145 


PAE204719 


76% 


86.8% 


88.5% 


ECO 100145 


PPU108418 


68% 


85.4% 


83.8% 


ECQ100145 


PSY100089 


76% 


74.2% 


96.6% 


ECO100145 


SPA104031 


97% 


30.5% 


100% 


ECO100145 


STY103461 


98% 


100% 


100% 


ECO100145 


SAU801431 


32% 


31.1% 


80.3% 


ECO100145 


SPY200759 


50% 


19.9% 


34.7% 


ECO100145 


TPA100095 


29% 


56.3% 


65% 


ECO100145 


VCH100585 


85% 


95.4% 


97.3% 


ECO100145 


YPS000779 


94% 


100% 


100% 


ECO100148 


CDP101536 


34% 


89.7% 


99.0% 


ECO100148 


EBC102064 


78% 


69.9% 


100% 


ECO100148 


ECO100148 


100% 


100% 


100% 


ECO100148 


KPN304202 


81% 


98.2% 


100% 


ECO 100148 


PRT101564 


55% 


97.8% 


99.6% 


ECO100148 


PAE203958 


47% 


97.6% 


99.4% 


ECO100148 


PPU107649 


45% 


96.7% 


99.5% 


ECO 100148 


PSY108786 


45% 


97.6% 


96.6% 


ECO100148 


SPA101069 


75% 


100% 


100% 


ECO1G0148 


STY103465 


84% 


98.7% 


100% 


ECO100148 


STM103140 


84% 


100% 


100% 


ECO100148 


VCH100590 


48% 


97.9% 


99.5% 


ECO 100148 


YPS000776 


65% 


98.1% 


98.6% 


ECO100150 


ABA103956 


29% 


98.5% 


99.0% 


ECO100150 


BFR104161 


21% 


22.4% 


18.2% 


ECO100150 


BFR100416 


25% 


19.0% 


17.3% 


ECO100150 


BFR10467 


21% 


20.3% 


20.2% 


ECO100150 


BFR11841 


27% 


16.1% 


17.5% 


ECO100150 


BFR101776 


25% 


17.0% 


16.1% 


ECO100150 


BFR103964 


23% 


20.5% 


20.3% 


ECO100150 


BFR104855 


31% 


11.8% 


13.2% 


ECO100150 


BFR100601 


22% 


44.0% 


33.4% 


ECO100150 


BFR10065 


27% 


16.3% 


36.7% 


ECO100150 


BFR103068 


20% 


21.4% 


22.6% 


ECQ100150 


BFR104786 


21% 


26.6% 


24.0% 


ECO100150 


BFR10126 


22% 


86.9% 


79.2% 


ECO100150 


BPT101854 


38% 


93.2% 


83.9% 


ECO100150 


BCE1 11433 


33% 


82.6% 


98.4% 


ECO100150 


BFU107418 


24% 


98.4% 


96.3% j 


ECO100150 


BMA109111 


34% 


95.9% 


94.8% 


ECO100150 


EBC101242 


89% 


96.5% 


100% 


ECO100150 


ECO100150 


100% 


100% 


100% 


ECO100150 


HIN101435 


26% 


39.2% 


87.2% 


ECQ100150 


KPN304208 


60% 


100% 


100% 


ECO100150 


MCA1 02097 * 


23% 


23.2% 


19.8% 


ECO100150 


MBV102043 


29% 


9.1% 


35.6% 
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ECO100150 


MTU202942 


29% 


9.1% 


37.6% 


ECO100150 


PRT104914 


33% 


99.7% 


98.9% 


ECO100150 


PAE202464 


38% 


91.7% 


80.7% 


ECO100150 


PPU105337 


38% 


94.4% 


97.9% 


ECO100150 


PSY101285 


37% 


97.3% 


97.2% 


ECO100150 


SPA100272 


91% 


47.4% 


100% 


ECO100150 


STY104553 


35% 


98.1% 


99.3% 


ECO100150 


STM103144 


73% 


100% 


100% 


ECO100150 


TPA100587 


29% 


14.1% 


47.5% 


ECO100150 


VCH100198 


32% 


91.3% 


90.7% 


ECO100150 


YPS000978 


26% 


96.5% 


98.1% 


ECO100151 


BFR105362 


32% 


78.5% 


82.5% 


ECO100151 


BFU102313 


62% 


98.1% 


88.1% 


ECO100151 


CJU101278 


38% 


89.8% 


94.0% 


ECO100151 


EFA201996 


42% 


87.5% 


91.6% 


ECO100151 


ECO100151 


100% 


100% 


100% 


ECO100151 


HPY100874 


31% 


90.9% 


94.9% 


ECO100151 


KPN304210 


92% 


100% 


100% 


ECO100151 


PRT102499 


36% 


89.8% 


94.0% 


ECO100151 


PPU100161 


42% 


86.0% 


87.6% 


ECO100151 


SPA100271 


75% 


67.5% 


100% 


ECO100151 


STY103469 


91% 


100% 


100% 


ECO100151 


STM103175 


92% 


100% 


100% 


ECO100151 


SMU100116 


38% 


90.2% 


88.4% 


ECO100151 


VCH100199 


45% 


92.1% 


85.6% 


ECO100151 


YPS0OO155 


79% 


100% 


100% 


ECO100153 


BAN1 10904 


27% 


94.4% 


45.6% 


ECO100153 


BAN1 10932 


31% 


94.4% 


94.7% 


ECO100153 


BCE1 13442 


30% 


4.2% 


94.8% 


ECO100153 


BFU103716 


31% 


100% 


95.5% 


ECO100153 


BMA1 03709 


31% 


99.5% 


94.9% 


ECO100153 


CDP100079 


29% 


40.2% 


95.7% 


ECO100153 


EBC105792 


81% 


1.4% 


98.6% 


ECO100153 


ECO100153 


100% 


100% 


100% 


ECO100153 


KPN304213 


83% 


100% 


100% . . 


ECO100153 


SPA103168 


82% 


21.2% 


98.9% 


ECO100153 


STY103491 


90% 


98.8% 


95.2% 


ECO100153 


STM103177 


90% 


98.8% 


95.2% 


ECO100153 


VCH100201 


36% 


97.4% 


97.5% 


ECO100153 


YPS000152 


68% 


98.8% 


98.2% 


ECO100158 


ABA104905 


27% 


65.0% 


51.6% 


ECO100158 


BAN107089 


25% 


77.4% 


65.7% 


ECO100158 


BFR101755 


22% 


61.7% 


44.9% 


ECO100158 


BPT100813 


34% 


91.0% 


84.2% 


ECO100158 


BCE101181 


40% 


62.8% 


77.5% 


ECO100158 


BFU105758 


34% 


90.2% 


83.2% 


ECO100158 


BMA108052 


36% 


94.7% 


83.5% 


ECO100158 


CJU101523 


28% 


73.3% 


73.1% 


ECO100158 


CAC103091 


21% 


60.2% 


45.6% 


ECO100158 


CBO101985 


29% 


72.9% 


64.1% 


ECO100158 


CDP100163 


27% 


64.3% 


53.1% 


ECO100158 


EBC102140 


77% 


99.2% 


99.2% 


ECO100158 


ECO100158 


100% 


100% 


100% 


ECQ100158 


HIN101441 


22% 


66.2% 


56.1% 
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FCO100158 


HPY101538 


24% 


74.4% 


55.8% 


FCO100158 

JU»V>Vv A V/v/ JL «/ \j 


KPN308672 


72% 


99.6% 


99.6% 


ECO 1001 58 

X-i\^\J A V/V/ 1JU 


LMO101056 


29% 


89.1% 


81.3% 


ECO 100 158 

■ 'V ' A V V IJW 


PRT105976 


50% 


95.9% 


95.7% 


ECO100158 

Jm/\*/ I VVrli' v 


PAE204042 


30% 


93.6% 


95.1% 


ECO100158 

X^Vs A W JL ■/ V 


PPU1 04488 


29% 


94.4% 


94.4% 


ECO100158 


PSY103310 


25% 


51.9% 


44.0% 


ECO100158 


SPA1 02649 


75% 


76.3% 


99.5% 


FCO100158 


STY 103497 


80% 


100% 


100% 


ECO100158 


SAU800609 


27% 


89.5% 


85.4% 


ECO1001 58 


SEP200175 


28% 


85.3% 


81.7% 


ECO100158 


SHA101549 


26% 


89.5% 


83.2% 


ECO100158 

JL>Vy X VV A V/ 


SPY201383 


20% 


74.1% 


68.4% 


ECO100158 


VCH 102346 


37% 


90.2% 


89.1% 


ECO100158 


YPS000147 


54% 


97.0% 


92.9% 


ECO100161 


BAN 110062 


37% 


59.3% 


71.5% 


ECO 1001 61 

X_/V^ W * V/V/ X V/ X 


BAN107077 


36% 


78.9% 


67.6% 


ECO100161 


BF1111675 


39% 


75.7% 


74.7% 


FCO100161 

A_!<V_x V_-/ 1 UU 1 v i 


BPT1 02297 

X-^X X X \J *S / 


41% 


74.3% 


85.3% 


ECO100161 


BBU100104 


34% 


93.9% 


92.1% 


ECO100161 


BCE1 09327 


36% 


95.6% 


92.1% 


FCO100161 

IjL'L' 1 vw A V/ A 


BMA1 03894 


36% 


94.7% 


91.5% 


ECO100161 


CJU101153 


. 38% 


95.1% 


94.7% 


FCO100161 


CTR200205 


40% 


77.6% 


75.5% 


ECO100161 


CBO100298 


43% 


57.6% 


67.1% 


ECO100161 


EBC102486 


91% 


100% 


100% 


FCO100161 


EFA202055 


34% 


92.2% 


78.0% j 


FCO100161 

J-j V-/ \J A v/V/ Ivl 


EFM201658 

Aw A XVAX*V A V»/ V 


36% 


48.3% 


95.8% 


ECO100161 


ECO100161 


100% 


100% 


100% 


ECO100161 


HPY101002 


42% 


79.1% 


88.9% 


ECO100161 

A-/V-/V-' A VV 1 UA 


KPN304180 


90% 


100% 


100% 


ECO 1001 61 

A-^V/Vy A W A V A 


LPN103539 


41% 


93.5% 


95.2% 


ECO100161 

JL/V/n/ X W X v X 


LMO101189 


36% 


60.3% 


60.8% 


ECO100161 

J-/ w/ X W X V/ X 


MAV103189 


34% 


56.1% 


53.4% 


ECO100161 


MBV 100882 


36% 


56.1% 


51.3% 


ECO100161 


MLP100663 


35% 


57.2% 


51.4% 


ECO100161 


MTU201206 


35% 


56.1% 


49.0% 


ECO100161 


PAE200765 


38% 


77.8% 


99.6% 


ECO100161 

XjV'v/ -l v v i V/ X 


PSY 102326 


38% 


73.4% 


96.8% 


ECO100161 

v> x v/v/ x v/ x 


SPA1 02656 


90% 


100% 


96.5% 


ECO100161 


STY103840 


92% 


100% 


100% 


ECO100161 

A-V A V/V/ A V/ A 


STM103213 

L-J X XT X X V*/ ^» X *S 


92% 


100% 


100% 


ECO100161 

l—t\j\J 1 V/V/ i vl 


SAU801728 

U^xv uv X J X#v# 


40% 


57.6% 


65.8% 


ECO100161 

J— »V-/ A v/V/ A V/ 1 


SEP202073 


41% 


61.8% 


73.1% 


ECO100161 

AjV/V/ A V/V/ A V/ A 


SHA100568 

U X XX X X V/ Vr**r V/ vJ 


40% 


59.1% 


67.3% 


ECO100161 

AjV* V/ A V/V/ 1 V/ 1 


SMU101421 

k^r L T X v^ X V/ X f X> X 


38% 


57.6% 


72.6% 


ECO100161 

-* — ' V^ V_/* A V/V/ A V/ A 


SPY201695 


33% 


69.8% 


87.2% 


ECO100161 

A_»\^ A V/V A V/ A 


TPA100832 

A A A&AVVV./A* 


34% 


89.2% 


88.7% 


ECO100161 


VCH100556 


58% 


100% 


99.8% 


ECO 100161 


YPS000135 


75% 


100% 


100% 


ECO100167 


ABA104028 


40% 


94.6% 


95.9% 


ECO100167 


BPT101104 


38% 


88.9% 


91.7% 


ECO100167 


BCE102413 


35% 


83.9% 


99.6% 


ECO100167 


BFU101941 


36% 


68.2% 


99.7% 
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ECO100167 


BMA1 10028 


36% 


92.7% 


95.5% 


ECO100167 


CDP101162 


26% 


47.1% 


60.8% 


ECO100167 


EBC103102 


90% 


64.9% 


99.5% 


ECO 1001 67 


ECO100167 


100% 


100% 


100% 


ECO100167 


HIN101684 


46% 


92.8% 


95.6% 


ECO100167 


KPN306317 


88% 


97.2% 


99.8% 


ECO100167 


LPN101443 


37% 


94.9% 


98.1% 


ECO 1001 67 


MCA101007 


33% 


95.1% 


96.2% 


ECO 1001 67 


MAV103401 


24% 


48.3% 


90.3% 


ECO100167 


MBV102319 


25% 


93.8% 


97.3% 


ECO 1001 67 


MTU202880 


25% 


93.8% 


97.3% 


ECO100167 


NGO100301 


33% 


92.1% 


95.7% 


ECO100167 


NME201261 


33% 


92.2% 


95.8% 


ECO100167 


PMU100460 


46% 


96.7% 


99.3% 


ECO100167 


PRT104542 


66% 


77.3% 


97.3% 


ECO100167 


PAE203656 


42% 


96.2% 


96.1% 


ECO100167 


PPU105172 


41% 


93.7% 


94.1% 


ECO 1001 67 


PSY104380 


42% 


94.7% 


94.8% 


ECO 1001 67 


SPA 100030 


76% 


41.9% 


97.4% 


ECO100167 


STY103845 


92% 


100% 


100% 


ECOl 00167 


VCH 102228 


53% 


96.9% 


98.0% 


ECO100167 


YPS001121 


76% 


98.8% 


96.5% 


ECO 1001 69 


ABA104000 


72% 


92.1% 


88.8% 


ECO100169 


BAN100446 


53% 


76.8% 


95.7% 


ECO100169 


BAN1 10084 


53% 


97.9% 


98.7% 


ECO100169 


BFR1 04950 


47% 


97.1% 


84.2% 


ECO100169 


BPT101108 


59% 


97.9% 


97.2% 


ECO100169 


BBU100122 


47% 


92.5% 


85.8% 


ECO100169 


BCE101166 


55% 


97.9% 


98.0% 


ECO 100 169 


BFU101939 


59% 


92.5% 


89.2% 


ECO 100 169 


BMA101604 


56% 


97.1% 


98.8% 


ECOl 001 69 


CJU101107 


52% 


98.8% 


89.7% 


ECOl 001 69 


CPN200048 


43% 


92.1% 


79.8% 


ECO100169 


CTR200051 


45% 


88.8% 


75.8% 


ECOl 001 69 


CAC101756 


52% 


93.4% 


97.0% 


ECO100169 


CBO103187 


53% 


93.4% 


97.0% 


ECOl 001 69 


CDF101764 


54% 


97.5% 


99.2% 


ECO100169 


CDP101120 


50% 


93.4% 


85.0% 


ECOl 001 69 


EBC 103098 


97% 


100% 


100% 


ECO100169 


EFA200418 


51% 


99.2% 


91.2% 


ECO100169 


ECO 1001 69 


100% 


100% 


100% 


ECO100169 


HIN100892 


82% 


100% 


95.6% 


ECOl 001 69 


HPY101531 


47% 


98.8% 


90.9% 


ECO100169 


KPN301398 


98% 


95.0% 


100% 


ECO100169 


LPN100646 


57% 


99.2% 


94.9% 


ECO100169 


LMO100442 


53% 


99.2% 


96.0% 


ECO100169 


MCA101251 


67% 


92.1% 


81.9% 


ECO100169 


MAV106404 


52% 


92.9% 


81.2% 


ECO100169 


MBV102282 


52% 


92.9% 


78.0% 


ECO100169 


MLP100973 


52% 


92.9% 


80.9% 


ECO100169 


MTU202852 


52% 


92.9% 


78.0% 


ECO100169 


MGE100072 


36% 


92.1% 


78.5% 


ECO100169 


MPN100623 


39% 


92.5% 


76.2% 


ECO100169 


NGO100893 


53% 


99.2% 


100% 
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ECO100169 


NME200306 


52% 


99.2% 


100% 


ECG100169 


PMU101984 


84% 


100% 


95.2% 


ECO100169 


PRT105507 


90% 


100% 


100% 


ECO100169 


PAE203654 


73% 


99.6% 


97.2% 


ECO100169 


PPU107884 


70% 


93.8% 


92.2% 


ECO100169 


PSY108183 


72% 


93.8% 


84.6% 


ECO100169 


SPA101195 


97% 


100% 


100% 


ECO100169 


STY103848 


97% 


100% 


100% 


ECO100169 


STM103561 


97% 


100% 


100% 


ECO100169 


SAU801256 


51% 


93.4% 


88.2% 


ECO100169 


SEP201549 


52% 


93.4% 


85.9% 


ECO100169 


SHA100713 


50% 


70.1% 


81.2% 


ECO100169 


SMU100628 


49% 


99.6% 


92.0% 


ECO100169 


SPN402017 


48% 


100% 


93.1% 


ECO100169 


SPY201599 


50% 


100% 


94.5% 


ECO100169 


TPA100599 


48% 


94.2% 


78.0% 


ECO100169 


UUR100024 


36% 


91.3% 


63.3% 


ECO100169 


VCH102226 


82% 


100% 


100% 


ECO100169 


YPS001127 


93% 


100% 


100% 


ECO100170 


ABA106144 


54% 


98.2% 


97.9% 


ECO100170 


BAN110110 


37% 


94.3% 


97.2% 


ECO100170 


BAN103067 


47% 


98.9% 


99.0% 


ECO100170 


BFR10353 


32% 


90.5% 


97.9% 


ECO100170 


BPT10U09 


49% 


98.2% 


97.9% 


ECO100170 


BBU100121 


33% 


87.6% 


92.8% 


ECO100170 


BCE107064 


48% 


98.2% 


96.9% 


ECO100170 


BFU100280 


49% 


98.2% 


96.9% 


ECO100170 


BMA107429 


49% 


98.2% 


96.9% 


ECDl 00170 


CJU101106 


35% 


98.2% 


99.4% 


ECO100170 


CPN200047 


33% 


92.6% 


99.6% 


ECO100170 


CTR200050 


35% 


86.9% 


91.8% 


ECO100170 


CAC101812 


44% 


98.9% 


99.3% 


ECO100170 


CBO101301 


42% 


98.6% 


99.0% 


ECO100170 


CDF101762 


43% 


99.3% 


100% 


ECO100170 


CDP101115 


43% 


92.9% 


99.6% 


ECO100170 


EBC103096 


95% 


100% 


100% 


ECO100170 


EFA200421 


41% 


99.3% 


99.7% 


ECO100170 


ECO100170 


100% 


100% 


100% 


ECO100170 


HIN 100893 


71% 


98.9% 


98.6% 


ECO100170 


HPY101532 


36% 


99.3% 


100% 


ECO100170 


KPN301399 


96% 


100% 


100% 


ECO100170 


LPN100716 


52% 


98.2% 


98.6% 


ECO100170 


LMO102014 


45% 


99.6% 


100% 


ECO100170 


MCA101252 


52% 


98.2% 


97.6% 


ECO100170 


MAV106405 


40% 


92.9% 


99.6% 


ECO100170 


MBV102285 


39% 


92.9% 


99.6% 


ECO100170 


MLP100972 


37% 


92.9% 


99.6% 


ECO100170 


MTU202851 


39% 


92.9% 


99.6% 


ECO100170 


MGE100443 


39% 


97.2% 


98.0% 


ECO100170 


MPN100211 


40% 


97.2% 


98.0% 


ECOl 00170 


NGO100890 


50% 


99.3% 


99.6% 


ECO100170 


NME200305 


50% 


99.3% 


99.6% 


ECO100170 


PMU101985 


74% 


99.3% 


99.6% 


ECO100170 


PRT104501 


74% 


99.3% 


100% 
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ECO100170 


PAE203653 


57% 


98.2% 


97.6% 


ECO100170 


PPU107887 


58% 


98.2% 


97.6% 


ECO100170 


PSY104373 


58% 


98.2% 


97.6% 


ECO100170 


SPA101193 


96% 


100% 


100% 


ECO 100170 


STY103870 


96% 


100% 


100% 


ECO100170 


STM103563 


96% 


100% 


100% 


ECO100170 


SAU801257 


43% 


99.3% 


100% 


ECO100170 


SEP201550 


43% 


982% 


99.3% 


ECO100170 


SHA100714 


43% 


98.2% 


99.3% 


ECO100170 


SMU100627 


38% 


98.2% 


97.7% 


ECO100170 


SPN402016 


39% 


98.2% 


97.7% 


ECO100170 


SPY201600 


38% 


98.2% 


97.7% 


ECO100170 


TPA1 00598 


30% 


90.8% 


95.9% 


ECO100170 


UUR100520 


39% 


97.9% 


99.0% 


ECO100170 


VCH102225 


70% 


98.2% 


98.9% 


ECO100170 


YPS001128 


77% 


100% 


100% 


ECO100171 


ABA101328 


60% 


99.2% 


100% 


ECO100171 


BAN107431 


43% 


97.5% 


98.3% 


ECQ100171 


BAN 103009 


48% 


97.5% 


98.3% 


ECO100171 


BFR104169 


53% 


90.0% 


98.6% 


ECO100171 


BPT101110 


55% 


95.9% 


97.1% 


ECO100171 


BCE109906 


58% 


95.9% 


97.5% 


ECO100171 


BFU100279 


57% 


95.9% 


97.5% 


ECQ100171 


BMA1 09323 


57% 


95.9% 


97.5% 


ECO100171 


CJU101199 


49% 


92.9% 


94.1% 


ECO100171 


CPN200046 


38% 


96.3% 


94.0% 


ECO100171 


CTR200049 


38% 


88.4% 


88.2% 


ECO100171 


CAC103602 


49% 


96.7% 


97.9% 


ECO100171 


CBO103420 


47% 


97.5% 


97.9% 


ECO100171 


CDF101760 


47% 


97.1% 


98.7% 


EC01OO171 


CDP101114 


44% 


97.9% 


96.7% 


ECO 100171 


EBC103094 


97% 


100% 


100% 


ECO100171 


EFA200424 


48% 


97.1% 


97.9% 


ECO100171 


ECO100171 


100% 


100% 


100% 


ECO100171 


HIN101042 


77% 


97.5% 


99.2% 


ECO100171 


HPY100764 


51% 


93.8% 


94.6% 


ECO100171 


KPN301400 


98% 


100% 


100% 


ECO100171 


LPN101596 


61% 


95.9% 


93.9% 


ECO100171 


LMO102234 


47% 


96.7% 


97.1% 


ECO100171 


MCA100778 


60% 


98.3% 


98.8% 


ECO100171 


MAV106392 


46% 


96.3% 


87.2% 


ECO100171 


MBV102299 


45% 


96.3% 


88.5% 


ECO100171 


MLP100970 


46% 


96.3% 


82.8% 


ECO100171 


MTU202845 


45% 


96.3% 


88.5% 


ECO100171 


MGE100444 


35% 


90.9% 


90.5% 


ECO100171 


MPN100210 


34% 


95.0% 


97.9% 


ECO100171 


NGO100888 


53% 


95.9% 


96.7% 


ECO100171 


NME200304 


53% 


95.9% 


96.7% 


ECO100171 


PMU101986 


79% 


98.3% 


97.9% 


ECO100171 


PRT104887 


91% 


99.6% 


99.2% 


ECO100171 


PAE203652 


69% 


97.9% 


96.3% 


ECO100171 


PPU102433 


69% 


97.9% 


95.5% 


ECO100171 


PSY104372 


69% 


96.7% 


94.3% 


ECO100171 


SPA101722 


94% 


47.3% 


100% 



550 



WO 02/077183 PCT/US02/09107 



Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100171 


STY103871 


98% 


100% 


100% 


ECO100171 


STM103564 


98% 


100% 


100% 


ECO 100171 


SAU801258 


44% 


96.7% 


97.5% 


ECO100171 


SEP201551 


45% 


100% 


100% 


ECO100171 


SHA100715 


45% 


100% 


90.9% 


ECO100171 


SMU101143 


47% 


97.5% 


96.3% 


ECO100171 


SPN400845 


49% 


97.9% 


96.0% 


ECO100171 


SPY200331 


48% 


97.5% 


97.5% 


ECO100171 


TPA100098 


31% 


25.3% 


24.3% 


ECO100171 


UUR100519 


35% 


96.3% 


98.7% 


ECO100171 


VCH102224 


85% 


100% 


99.2% 


ECOl 00171 


YPS001129 


90% 


100% 


100% 


ECO100179 


ABA101312 


39% 


97.7% 


99.1% 


ECO100179 


BFR105934 


35% 


97.1% 


96.0% 


ECO100179 


BPT101128 


42% 


91.5% 


89.3% 


ECO100179 


BCE111319 


41% 


99.1% 


98.3% 


ECO100179 


BFU1 14742 


39% 


96.5% 


92.7% 


ECO100179 


BMA109885 


39% 


97.4% 


96.1% 


ECO100179 


CJU100537 


34% 


95.3% 


99.7% 


ECO100179 


CPN200450 


34% 


98.5% 


94.7% 


ECO100179 


CTR200507 


33% 


99.1% 


96.9% 


ECO100179 


CBO103766 


28% 


23.8% 


84.3% 


EC01OO179 


EBC103091 


89% 


100% 


100% 


ECO100179 


ECO100179 


100% 


100% 


100% 


ECO100179 


HIN 100894 


65% 


98.5% 


99.1% 


ECO100179 


HPY100193 


31% 


90.9% 


91.4% 


ECG100179 


KPN301403 


92% 


90.6% 


100% 


ECO100179 


LPN 102597 


35% 


99.1% 


99.7% 


ECO100179 


MCA100324 


44% 


87.7% 


90.8% 


ECO100179 


NGO100826 


38% 


97.7% 


96.3% 


ECO100179 


NME200082 


38% 


97.7% 


96.3% 


ECO100179 


PMU101994 


65% 


98.2% 


98.5% 


ECO100179 


PRT101247 


80% 


100% 


99.7% 


ECO100179 


PAE203644 


51% 


98.2% 


94.9% 


ECO100179 


PPU101150 


49% 


98.5% 


95.7% 


ECO100179 


PSY104345 


50% 


98.2% 


95.4% 


ECO100179 


SPA100512 


85% 


83.6% 


58.2% 


ECG100179 


STY103879 


95% 


100% 


100% 


ECO100179 


STM 103592 


95% 


100% 


100% 


ECO 100179 


VCH102216 


64% 


100% 


97.2% 


ECO100179 


YPS001147 


82% 


99.7% 


100% 


ECO100180 


ABA101324 


44% 


94.0% 


100% 


ECO100180 


BAN1 12058 


43% 


56.3% 


92.2% 


ECO100180 


BAN 101 529 


48% 


92.1% 


95.1% 


ECO100180 


BPT101129 


51% 


92.1% 


94.7% 


ECO100180 


BCE105358 


58% 


96.0% 


94.2% 


ECO100180 


BFU107782 


52% 


96.0% 


93.5% 


ECO100180 


BFU105730 


55% 


96.7% 


94.8% 


ECQ100180 


BMA107929 


57% 


96.0% 


94.2% 


ECO100180 


CJU100245 


47% 


90.1% 


94.5% 


ECO100180 


CPN200094 


44% 


92.1% 


91.5% 


ECO 100 180 


CTR200808 


43% 


90.1% 


89.5% 


ECO100180 


CAC 102008 


45% 


89.4% 


94.3% 


ECO100180 


CBO103374 


45% 


90.7% 


93.8% 
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ECO100180 


CDF104046 


51% 


25.8% 


97.5% 


ECO100180 


CDF101479 


42% 


57.6% 


95.5% 


ECO100180 


CDF100018 


52% 


78.8% 


96.7% 


ECO100180 


EBC103090 


93% 


39.1% 


78.7% 


ECO100180 


EBC100020 


91% 


57.0% 


84.3% 


ECO100180 


EBC100023 


91% 


57.0% 


84.3% 


ECO100180 


EFA203430 


50% 


90.1% 


95.0% 


ECO100180 


EFM202041 


50% 


90.1% 


96.4% 


ECO100180 


ECO100180 


100% 


100% 


100% 


ECO100180 


HIN101039 


68% 


92.7% 


93.9% 


ECO100180 


HPY101356 


46% 


88.7% 


86.8% 


ECO100180 


KPN301913 


97% 


100% 


100% 


ECO 1001 80 


LPN101746 


52% 


84.8% 


89.0% 


ECO100180 


LMO100873 


51% 


93.4% 


96.5% 


ECO100180 


MCA100038 


44% 


96.0% 


83.4% 


ECO100180 


MBV105275 


29% 


45.0% 


31.9% 


ECO 1001 80 


NGO100839 


55% 


92.7% 


94.0% 


ECO 1001 80 


NME200083 


55% 


92.7% 


94.0% 


ECO 100 180 


PMU101995 


70% 


96.7% 


95.4% 


ECO100180 


PRT101246 


83% 


97.4% 


85.5% 


ECO100180 


PAE203643 


54% 


94.0% 


98.6% 


ECO100180 


PPU101164 


57% 


92.1% 


96.6% 


ECO100180 


PSY104344 


56% 


94.0% 


98.6% 


ECO100180 


SPA100773 


99% 


100% 


100% 


ECO100180 


STY103910 


99% 


100% 


100% 


ECO100180 


STM103593 


98% 


100% 


100% 


ECO100180 


SAU802098 


46% 


89.4% 


91.1% 


ECO100180 


SEP204192 


44% 


89.4% 


91.7% 


ECO100180 


SHA100083 


38% 


35.8% 


93.1% 


ECO100180 


SMU100534 


46% 


92.1% 


97.1% 


ECO100180 


SPN400384 


46% 


92.1% 


97.1% 


ECO100180 


SPY201345 


46% 


92.1% 


97.8% 


ECO100180 


VCH102215 


64% 


97.4% 


96.1% 


EC01OO18O 


YPS001148 


89% 


100% 


83.4% 


ECO100183 


ABA101887 


65% 


93.4% 


98.9% 


ECO100183 


BAN1 11817 


53% 


82.3% 


68.9% 


ECO100183 


BAN1 13438 


54% 


90.9% 


69.6% 


ECO100183 


BFR12457 


51% 


88.4% 


87.6% 


ECO100183 


BPT101141 


58% 


93.4% 


92.0% 


ECO100183 


BBU100046 


37% 


89.4% 


98.3% 


ECO100183 


BCE104245 


60% 


94.4% 


87.4% 


ECO100183 


BFU105066 


58% 


92.4% 


74.2% 


ECO100183 


BMA107189 


60% 


94.4% 


87.4% 


ECO100183 


CJU100010 


38% 


87.9% 


88.5% 


ECO100183 


CPN200642 


41% 


96.0% 


88.8% 


ECO100183 


CTR200293 


46% 


92.4% 


84.3% 


ECO100183 


CAC100322 


41% 


89.4% 


71.7% 


ECO100183 


CBO102656 


41% 


91.9% 


69.1% 


ECO100183 


CDF100890 


49% 


88.9% 


69.0% 


ECO100183 


CDP101132 


45% 


79.8% 


93.6% 


ECO100183 


EBC102552 


89% 


100% 


100% 


ECO100183 


EFA201281 


50% 


91.9% 


71.0% 


ECO 1001 83 


EFM202475 


51% 


91.9% 


72.1% 


ECO100183 


ECO 100 183 


100% 


100% 


100% 
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ECO100183 


HIN101036 


72% 


96.5% 


98.0% 


ECO100183 


HPY101305 


33% 


92.9% 


91.9% 


ECO 1001 83 


KPN301923 


89% 


100% 


99.5% 


ECQ100183 


LPN101418 


62% 


90.9% 


93.2% 


ECO100183 


LMO102644 


47% 


91.9% 


69.3% 


ECO100183 


MCA101524 


38% 


90.9% 


85.8% 


ECO100183 


MAV102888 


46% 


91.4% 


76.6% . 


ECQ100183 


MBV102296 


48% 


91.4% 


69.3% 


ECO100183 


MLP100982 


48% 


91.4% 


75.4% 


ECO100183 


MTU202864 


48% 


91.4% 


69.3% 


ECO100183 


NGO100782 


61% 


92.9% 


95.4% 


ECO100183 


NME200070 


61% 


92.9% 


95.4% 


ECO100183 


PMU101998 


72% 


96.5% 


97.5% 


ECO100183 


PRT101243 


75% 


98.5% 


99.5% 


ECO100183 


PAE203640 


71% 


94.4% 


93.0% 


ECO100183 


PPU101167 


72% 


92.4% 


88.4% 


ECO100183 


PSY106718 


71% 


92.4% 


82.4% 


ECO100183 


STY103913 


92% 


100% 


100% 


ECO 1001 83 


STM103626 


92% 


100% 


100% 


ECO100183 


SAU801244 


44% 


92.9% 


71.8% 


ECO100183 


SEP201538 


45% 


91.4% 


69.2% 


ECO100183 


SHA101009 


43% 


91.4% 


70.6% 


ECO100183 


SMU100101 


45% 


93.4% 


71.9% 


ECO100183 


SPN401044 


49% 


91.4% 


69.5% 


ECO100183 


SPY200888 


46% ■ 


90.9% 


69.2% 


ECO100183 


UUR100400 


35% 


38.9% 


25.3% 


ECO100183 


VCH102212 


73% 


93.9% 


90.3% 


ECO100183 


YPS001153 


84% 


97.5% 


97.5% 


ECO100184 


ABA101411 


48% 


99.6% 


96.4% 


ECO100184 


BAN1 12326 


36% 


99.2% 


99.5% 


ECO100184 


BFR102018 


33% 


96.8% 


95.0% 


ECO100184 


BPT101552 


48% 


99.7% 


99.3% . . 


ECO100184 


BBU100578 


38% 


99.2% 


98.1% 


ECO100184 


BCE1 15231 


49% 


99.9% 


100% 


ECO100184 


BFU107633 


47% 


99.9% 


99.7% 


ECO100184 


BMA101634 


48% 


99.9% 


100% 


EC0100184 


CJU100668 


39% 


89.9% 


88.7% 


ECO 1001 84 


CPN200079 


37% 


92.5% 


89.8% 


ECO100184 


CTR200821 


36% 


92.5% 


90.0% 


ECO 100 184 


CAC103161 


39% 


90.5% 


91.0% 


ECO 100 184 


CBO100607 


34% 


99.7% 


99.8% 


ECO100184 


CBO101196 


35% 


99.6% 


99.2% 


ECO100184 


CDF101163 


40% 


92.2% 


91.0% 


ECO100184 


CDP101233 


34% 


98.8% 


99.1% 


ECO100184 


EBC102553 


94% 


100% 


100% 


ECO100184 


EFA202115 


32% 


96.2% 


96.7% 


EC0100184 


EFM200294 


32% 


99.1% 


99.5% 


ECO100184 


ECO100I84 


100% 


100% 


100% 


ECO100184 


HIN100720 


71% 


99.9% 


99.8% 


ECO100184 


HPY101439 


39% 


92.5% 


91.3% 


ECO100184 


KPN301922 


95% 


100% 


100% 


ECO100184 


LPN102982 


56% 


99.6% 


99.7% 


ECO100184 


LMO100629 


35% 


99.4% 


99.8% 


ECO100184 


MCA102321 


49% 


89.4% 


86.7% 
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ECO100184 


MAV100203 


34% 


7.7% 


90.7% 


ECO100184 


MAV103371 


35% 


99.2% 


99.5% 


ECO100184 


MBV102577 


35% 


97.8% 


99.1% 


ECO100184 


MLP100747 


35% 


99.2% 


99.5% 


ECO100184 


MTU201526 


36% 


98.8% 


98.7% 


ECO100184 


MGE100266 


27% 


72.6% 


89.6% 


ECO100184 


MPN100459 


36% 


18.4% 


19.4% 


ECO100184 


NGO101860 


47% 


99.9% 


100% 


ECO100184 


NME200585 


47% 


99.9% 


100% 


ECO100184 


PMU100034 


71% 


99.9% 


99.8% 


ECO100184 


PRT101242 


85% 


98.6% 


100% 


ECO100184 


PAE203638 


58% 


99.5% 


99.6% 


ECO100184 


PPU100137 


58% 


99.9% 


99.9% 


ECO100184 


PSY104339 


57% 


99.5% 


99.6% 


ECO100184 


SPA100912 


92% 


99.3% 


100% 


ECO100184 


STY103914 


96% 


100% 


100% 


ECO100184 


STM103627 


96% 


100% 


100% 


ECO100184 


SAU801703 


33% 


93.0% 


93.8% 


ECO100184 


SEP201707 


33% 


92.0% 


92.4% 


EC01OO184 


SHA 100359 


33% 


96.0% 


94.2% 


ECO100184 


SMU101018 


30% 


90.8% 


92.0% 


ECO100184 


SPN400795 


31% 


95.3% 


95.0% 


ECG100184 


SPY200987 


29% 


96.2% 


96.8% 


ECO100184 


TPA100661 


39% 


92.8% 


90.7% 


ECO100184 


UUR100419 


29% 


87.0% 


94.4% 


ECO100184 


VCH102211 


76% 


100% 


99.6% 


ECO100I84 


YPS001155 


88% 


100% 


99.1% 


ECO100185 


ABA 100308 


57% 


80.9% 


94.1% 


ECO100185 


BAN105768 


55% 


97.8% 


95.4% 


ECO100185 


BPT101398 


64% 


99.4% 


97.8% 


ECO100185 


BCE106451 


64% 


99.4% 


97.2% 


ECO100185 


BFU100947 


64% 


99.4% 


97.2% 


ECO100185 


BMA107589 ... 


64% 


99.4% 


97.2% 


ECO100185 


CJU100411 


49% 


98.4% 


97.8% 


ECO100185 


CPN200335 


44% 


98.7% 


96.3% 


ECO100185 


CTR200529 


45% 


98.7% 


96.3% 


ECO100185 


CAC100492 


52% 


81.8% 


95.3% 


ECO100185 


CBO102220 


51% 


89.3% 


50.3% 


ECO100185 


CDF101403 


50% 


96.6% 


97.1% 


ECO100185 


EBC102554 


96% 


100% 


100% 


ECO100185 


EFA200247 


52% 


79.6% 


96.9% 


ECO 1001 85 


EFM200190 


55% 


81.5% 


99.6% 


ECO100185 


ECO100185 


100% 


100% 


100% 


ECO100185 


HIN100386 


74% 


99.7% 


99.7% 


ECQ100185 


HPY100550 


48% 


98.1% 


96.8% 


ECO100185 


KPN301921 


96% 


100% 


100% 


ECO100185 


LPN101352 


62% 


84.0% 


99.3% 


ECO100185 


LMO100159 


52% 


98.4% 


97.8% 


ECO100185 


MCA100190 


60% 


80.3% 


100% 


ECO 1001 85 


MLP100072 


28% 


46.4% 


27.9% 


ECO100185 


NGO100369 


64% 


98.1% 


97.2% 


ECO100185 


NME201237 


64% 


98.1% 


97.2% 


ECO100185 


PMU100292 


75% 


99.7% 


99.7% 


ECO100185 


PRT100667 


69% 


99.7% 


99.7% 
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ECO100185 


PRT101241 


88% 


99.7% 


99.7% 


ECO100185 


PAE203637 


69% 


99.4% 


99.4% 


ECO100185 


PPU101171 


67% 


99.4% 


99.7% 


ECO100185 


PSY108491 


67% 


99.4% 


99.1% 


ECO100185 


SPA100816 


80% 


88.4% 


100% 


ECO100185 


STY103916 


97% 


100% 


100% 


ECO100185 


STM103628 


97% 


100% 


100% 


ECO100185 


SAU801700 


52% 


97.8% 


98.4% 


ECO100185 


SEP201704 


52% 


97.8% 


98.4% 


ECO100185 


SHA100923 


52% 


97.8% 


98.1% 


ECO100185 


SMU100529 


54% 


79.9% 


98.0% 


ECO100185 


SPN400387 


50% 


79.9% 


98.4% 


ECO100185 


SPY201342 


52% 


79.9% 


98.0% 


ECO100185 


VCH102210 


75% 


99.7% 


99.7% 


ECO100185 


YPS001157 


90% 


99.7% 


99.7% 


ECO100193 


CJU100189 


40% 


16.1% 


23.4% 


ECO100193 


ECO 100 193 


100% 


100% 


100% 


ECO100193 


KPN300059 


73% 


55.8% 


100% 


EC01OO193 


KPN301914 


66% 


88.7% 


92.5% 


EC01OO193 


TPA100217 


26% 


29.1% 


82.4% 


ECO100193 


YPS000139 


43% 


83.6% 


84.2% 


EC01OO194 


ABA100529 


68% 


99.3% 


100% 


ECO100194 


BAN100354 


47% 


99.0% 


99.3% 


ECO100194 


BAN103931 


51% 


99.8% 


100% 


EC01OO194 


BFR100495 


28% 


33.2% 


0.2% 


ECO100194 


BPT102439 


60% 


96.7% 


96.5% 


ECO100194 


BBU100401 


28% 


87.1% 


65.4% 


ECO100194 


BCE1 11561 


67% 


38.6% 


99.5% . 


ECO100194 


BFU106495 


56% 


99.8% 


99.1% 


ECO100194 


BMA104091 


56% 


99.8% 


99.1% 


ECO100194 


CJU1005O5 


45% 


99.7% 


99.6% 


ECO100194 


CPN200251 


43% 


97.4% 


97.5% 


ECO100194 


CTR200662 


39% 


99.7% 


97.9% 


ECO100194 


CAC100467 


49% 


98.4% 


97.4% 


ECO100194 


CBO100123 


28% 


98.6% 


98.3% 


ECO100194 


CDF100404 


47% 


12.8% 


76.6% 


ECO100194 


CDF100250 


47% 


98.6% 


97.5% 


EC01OO194 


CDP100483 


40% 


99.5% 


99.1% 


ECOl 00194 


EBC102546 


93% 


99.8% 


100% 


ECO100194 


EFA200454 


47% 


96.7% 


95.8% 


ECO100194 


EFM201684 


47% 


99.0% 


98.6% 


ECO100194 


ECO100194 


100% 


100% 


100% 


ECO100194 


HIN100709 


75% 


99.7% 


99.5% 


EC01OO194 


HPY100234 • 


39% 


99.8% 


99.7% 


ECO100194 


KPN301911 


94% 


96.0% 


100% 


ECO100194 


LPN102483 


71% 


16.4% 


100% 


ECO100194 


LMO100624 


49% 


99.0% 


98.8% 


ECO100194 


MCA101839 


. 60% 


98.4% 


99.5% 


ECO100194 


MAV102826 


40% 


97.4% 


97.6% 


ECO100194 


MBV103229 


40% 


97.4% 


97.6% 


EC01OO194 


MLP100951 


27% 


93.0% 


73.1% 


ECO100194 


MTU202807 


40% 


97.7% 


97.3% 


ECO100194 


NGO100106 


60% 


98.4% 


98.4% 


ECO100194 


NME201412 


60% 


98.4% 


98.4% 
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ECO100194 


PMU101370 


76% 


99.0% 


98.9% 


ECG100194 


PRT101177 


79% 


99.7% 


99.8% 


ECO100194 


PAE200955 


71% 


99.7% 


99.6% 


ECO100194 


PPU108855 


68% 


96.5% 


99.6% 


ECO100194 


PSY105509 


67% 


99.8% 


99.8% 


ECQ100194 


SPA10O809 


89% 


98.4% 


100% 


ECO100194 


STY103990 


95% 


100% 


100% 


ECO100194 


SAU801263 


44% 


99.5% 


99.1% 


ECO100194 


SEP201556 


46% 


99.8% 


99.5% 


ECO100194 


SHA101150 


47% 


98.3% 


97.9% 


ECO100194 


SMU101082 


40% 


99.0% 


99.2% 


ECO100194 


SPN400243 


42% 


99.0% 


99.0% 


ECO100194 


SPY201510 


41% 


99.0% 


98.9% 


ECO100194 


TPA100158 


40% 


93.7% 


93.7% 


ECO100194 


VCH100859 


71% 


99.0% 


99.1% 


ECO100194 


YPS002005 


84% 


99.8% 


99.8% 


ECO100195 


ABA103785 


37% 


94.5% 


93.0% 


ECO100195 


BAN1 10343 


34% 


40% 


58.0% 


ECO100195 


CBO101676 


39% 


39.6% 


91.4% 


ECO100195 


CDF101307 


33% 


43.8% 


65.2% 


ECO100195 


EBC102547 


82% 


100% 


100% 


ECO100195 


ECO100195 


100% 


100% 


100% 


ECO100195 


HIN100489 . 


51% 


94.5% 


92.9% 


ECO100195 


KPN301908 


85% 


100% 


100% 


ECO100195 


MCA100700 


39% 


74.9% 


93.7% 


ECO100195 


NGO100030 


42% 


98.7% 


98.2% 


ECO100195 


NME200229 


42% 


96.2% 


95.6% 


ECO100195 


PMU101170 


54% 


93.6% 


89.4% 


ECO100195 


PRT101178 


62% 


100% 


100% 


ECO100195 


PAE203386 


48% 


90.2% 


89.6% 


ECO100195 


PPU108086 


47% 


90.2% 


90% 


ECO100195 


PSY104415 


45% 


95.3% 


95.2% 


ECO100195 


SPA100206 


89% 


37.9% 


100% 


ECO100195 


STY103991 


88% 


100% 


100% 


ECQ100195 


VCH100860 


52% 


98.3% 


99.1% 


EC.O100195 


YPS002007 


71% 


100% 


100% 


ECO100197 


ABA101419 


34% 


88.6% 


99.2% 


ECO100197 


ABA101431 


41% 


81.9% 


81.2% 


ECO100197 


BAN1 10744 


44% 


91.5% 


96.2% 


ECO100197 


BAN101917 


44% 


94.5% 


96.3% 


ECO100197 


BPT102034 


47% 


100% 


100% 


ECO 1001 97 


BCE106577 


56% 


87.1% 


80.3% 


ECO100197 


BFU102067 


50% 


96.3% 


95.9% 


ECO100197 


BMA1 04983 


54% 


97.0% 


96.3% 


ECO100197 


CJU100709 


37% 


85.6% 


89.9% 


ECO100197 


CJU101125 


41% 


80.4% 


81.3% 


ECO100197 


CJU100710 


42% 


84.9% 


87.9% 


ECO100197 


CJU100711 


45% 


82.3% 


86.0% 


ECO100197 


CPN200473 


31% 


93.0% 


93.8% 


ECO100197 


CAC100740 


40% 


95.2% 


93.4% 


ECO100197 


CBO102481 


33% 


92.3% 


92.6% 


ECO100197 


CBO101824 


41% 


94.5% 


94.1% 


ECO100197 


CBOl 03909 


45% 


91.9% 


92.2% 


ECO100197 


CDF100529 


43% 


97.8% 


98.5% 
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ECO100197 


CDP100114 


31% 


98.2% 


91.7% 


ECO100197 


CDP100115 


32% 


94.5% 


88.3% 


ECO100197 


EBC102539 


96% 


100% 


100% 


ECO100197 


EFA201785 


40% 


98.2% 


97.5% 


ECO100197 


EFM201963 


38% 


98.2% 


97.2% 


ECO100197 


ECOl 00197 


100% 


100% 


100% 


ECO100197 


HIN100600 


60% 


98.9% 


99.6% 


ECO100197 


HPY101541 


42% 


97.4% 


97.8% 


ECO100197 


KPN301905 


95% 


100% 


100% 


ECO100197 


LPN100686 


45% 


95.2% 


98.8% 


ECO100197 


LMO100978 


47% 


94.5% 


93.8% 


ECO100197 


MCA1 03679 


55% 


98.5% 


99.3% 


ECO100197 


NGO101326 


37% 


96.3% 


94.1% 


ECO100197 


NME200471 


38% 


96.3% 


94.1% 


ECO100197 


PMU101730 


58% 


98.9% 


99.6% 


ECO100197 


PRT100159 


78% 


100% 


100% 


ECO100197 


PAE205500 


47% 


78.6% 


81.2% 


ECO100197 


PPU101952 


47% 


78.6% 


82.4% 


ECO100197 


PSY101363 


51% 


78.6% 


82.1% 


ECO100197 


SPA101556 


37% 


88.2% 


87.3% 


ECO100197 


STY 103993 


96% 


100% 


100% 


ECO100197 


STM100616 


37% 


88.2% 


87.3% 


ECO100197 


SAU800839 


36% 


97.0% 


98.2% 


ECO100197 


SEP201451 


37% 


97.0% 


98.1% 


ECO100197 


SHA100334 


38% 


92.6% 


93.0% 


ECO100197 


SHA101832 


35% 


97.0% 


97.4% 


ECO100197 


SMU1 00488 


33% 


93.4% 


93.6% 


ECO100197 


SPN400147 


35% 


96.7% 


97.5% 


ECO100197 


SPY200233 


36% 


100% 


100% 


ECO100197 


TPA100812 


34% 


98.9% 


98.5% 


ECO100197 


VCH100889 


68% 


100% 


97.8% 


ECO100197 


YPS002011 


90% 


100% 


100% 


BCO100198 


ABA101423 


45% 


100% 


99.1% 


ECQ100198 


BAN105551 


52% 


76.0% 


81.3% 


ECO100198 


BAN106583 


47% 


96.3% 


94.6% 


ECO100198 


BPT103178 


52% 


100% 


100% 


ECO100198 


BCE1 12661 


54% 


98.2% 


100% 


ECO100198 


BFU 102065 


54% 


100% 


95.2% 


ECO100198 


BMA1 06456 


54% 


98.2% 


100% 


ECO100198 


CJU100712 


44% 


89.4% 


64.0% 


ECO100198 


CPN200472 


36% 


95.9% 


94.1% 


ECO100198 


CAC101527 


43% 


96.3% 


95.9% 


ECO100198 


CBO103376 


48% 


95.9% 


98.6% 


ECO100198 


CDF1 00530 


48% 


92.6% 


92.2% 


ECO100198 


CDP100111 


39% 


94.5% 


91.1% 


ECO100198 


EBC 102541 


97% 


100% 


100% 


ECO 1001 98 


EFA201706 


46% 


93.5% 


89.0% 


ECO100198 


EFM202483 


44% 


94.9% 


91.2% 


ECO100198 


ECO100198 


100% 


100% 


100% 


ECO100198 


HPY101554 


43% 


96.3% 


96.7% 


ECO100198 


KPN301904 


95% 


100% 


100% 


ECO100198 


LPN101477 


53% 


99.1% 


99.1% 


ECO100198 


LMO100259 


45% 


98.2% 


95.5% 


ECO100198 


MCA103062 


45% 


98.6% 


93.9% 
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ECO100198 


NGO101323 


43% 


963% 


91.7% 


ECO100198 


NME200470 


43% 


963% 


91.7% 


ECO100198 


PMU101729 


49% 


95,4% 


90.8% 


ECO100198 


PRT100130 


83% 


100% 


100% 


ECO 1001 98 


PAE202349 


48% 


98.6% ! 


98.6% 


ECO100198 


PPU109980 


50% 


97.7% 


100% 


ECO100198 


PSY103687 


48% 


98.2% 


94.7% 


ECO100198 


SPA100613 


90% 


85.3% 


100% 


ECO100198 


STY103994 


92% 


97.7% 


100% 


ECO100198 


STM100618 


44% 


93.5% 


92.7% 


ECO100198 


SAU800463 


50% 


95.9% 


95.0% 


ECO100198 


SEP201771 


50% 


95.9% 


95.0% 


ECO100198 


SHA100333 


46% 


98.6% 


89.0% 


ECO100198 


SMU100477 


40% 


97.2% 


90.8% 


ECO100198 


SPN400150 


41% 


94.5% 


88.7% 


ECO100198 


SPY200235 


42% 


94.5% 


92.7% 


ECO100198 


TPA100118 


40% 


95.4% 


95.0% 


ECO100198 


VCH100890 


53% 


96.8% 


933% 


ECO100198 


YPS002016 


90% 


100% 


100% 


ECO100201 


ABA104598 


65% 


100% 


100% 


ECQ100201 


BPT102715 


65% 


100% 


100% 


ECO100201 


BCE 100085 


66% 


99.3% 


93.6% 


ECG100201 


EBC 100779 


90% 


85.4% 


97.9% 


ECO100201 


ECO 100201 


100% 


100% 


100% 


ECO100201 


KPN301057 


90% 


100% 


100% 


ECO100201 


PRT1 04732 


81% 


100% 


100% 


ECO100201 


PAE204164 


65% 


993% 


97.4% 


ECQ100201 


PPU111521 


67% 


100% 


100% 


ECO100201 


SPA101642 


90% 


100% 


100% 


ECQ100201 


STY104030 


91% 


100% 


100% 


ECO100201 


STM103710 


92% 


100% 


100% 


ECO100201 


YPS002027 


75% 


100% 


100% 


ECQ100223 


BAN108547 


31% 


33.0% 


38.5% 


ECO100223 


BAN105487 


31% 


44.4% 


80% 


ECO100223 


ECO100223 


100% 


100% 


100% . 


ECO100223 


VCH100877 


26% . 


64.8% 


54.4% 


ECO100223 


YPS002852 


49% 


94.3% 


84.2% 


ECO100236 


ABA101495 


43% 


99.5% 


97.9% 


ECO 100236 


BAN105079 


42% 


96.2% 


95.7% 


ECO100236 


BAN100068 


43% 


98.6% 


98.1% 


ECO100236 


BFR101900 


41% 


97.1% 


96.9% 


ECO100236 


BPT102346 


44% 


99.8% 


983% 


EC01OO236 


BCE107136 


45% 


983% 


89.0% 


ECO100236 


BMA109567 


45% 


98.3% 


89.7% 


ECO 100236 


CJU 100520 


38% 


97.6% 


97.8% 


ECO 100236 


CAC 102032 


47% 


97.8% 


96.7% 


ECO100236 


CDP101216 


45% 


96.2% 


93.5% 


ECO100236 


EBC1 03210 


88% 


100% 


100% 


ECO100236 


EFA200208 


46% 


99.8% 


993% 


ECO100236 


EFM200382 


46% 


99.5% 


99.0% 


ECO 100236 


ECO100236 


100% 


100% 


100% 


ECO 100236 


HIN101211 


62% 


99.8% 


99.8% 


ECO100236 


KPN302476 


86% 


100% 


100% 


ECO100236 


LPN100519 


40% 


98.1% 


97.4% 
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ECOl 00236 


LMO101153 


46% 


99.5% 


99.0% 


ECG1 00236 


MAV103439 


48% 


96.9% 


90.1% 


ECO 100236 


MBV104414 


47% 


96.6% 


93.3% 


ECO100236 


MLP100899 


45% 


97.8% 


96.8% 


ECO100236 


MTU202391 


47% 


96.6% 


93.3% 


ECO 100236 


NGO101136 


44% 


97.8% 


97.4% 


ECO 100236 


NME201166 


45% 


97.8% 


97.4% 


ECO100236 


PMU100936 


65% 


99.8% 


99.0% 


ECO 10023 6 


PRT105196 


71% 


99.8% 


99.8% 


ECO100236 


PAE204004 


48% 


99.5% 


97.9% 


ECO100236 


PPU1 12135 


43% 


96.2% 


98.5% 


ECO100236 


PSY105063 


45% 


99.5% 


97.4% 


ECO100236 


SPA104265 


83% 


100% 


100% 


ECO100236 


STY104449 


86% 


100% 


100% 


ECO100236 


STM103861 


86% 


100% 


100% 


ECO 100236 


SMU101435 


48% 


99.8% 


99.3% 


ECO 100236 


SPN400833 


46% 


97.4% 


97.1% 


ECO 100236 


SPY201284 


47% 


99.5% 


99.0% 


ECO100236 


TPA100346 


44% 


97.6% 


97.9% 


ECO100236 


VCH 102239 


58% 


99.8% 


99.3% . 


ECO100236 


YPS002651 


72% 


100% 


99.5% 


ECO100239 


BFU 102395 


50% 


89.2% 


65.3% 


ECO100239 


EBC103227 


98% 


63.9% 


100% 


ECO 100239 


ECO102590 


81% 


90.5% 


89.4% 


ECO 100239 


ECO101961 


81% 


93.7% 


100% 


ECO100239 


ECO100239 


100% . 


100% 


100% 


ECO100239 


LPN103162 


46% 


66.5% 


95.5% 


ECO100239 


SEP200678 


37% 


43.7% 


65.7% 


ECO100240 


EBC103228 


85% 


100% 


72.0% 


ECOl 00240 


ECO100240 


100% 


100% 


100% 


ECO100240 


KPN202940 


29% 


86.8% 


94.4% 


ECO 100240 


KPN204064 


29% 


87.5% 


95.7% 


ECO100240 


KPN200664 


29% 


86.8% 


94.4% 


ECQ100240 


PRT1 02844 


43% 


73.7% 


100% 


ECO 100245 


EBC103236 


92% 


99.7% 


100% 


ECO100245 


ECO100245 


100% 


100% 


100% 


ECO100245 


NME200125 


22% 


84.0% 


81.8% 


ECO100255 


ABA104682 


35% 


80.8% 


32.0% 


ECO100255 


ECO100255 


100% 


100% 


100% 


ECO100255 


HIN100123 


. 69% 


83.3% 


28.0% 


ECO 100255 


PMU100956 


75% 


85.8% 


25.5% 


ECO100255 


PRT1 02521 


90% 


85.8% 


26.2% 


ECO100255 


VCH103408 


81% 


85.8% 


25% 


ECO100256 


EBC101194 


98% 


31.7% 


100% 


ECO 100256 


EBC101311 


92% 


47.3% 


98.8% 


ECO100256 


EBC103715 


88% 


58.1% 


100% 


ECO100256 


EBC103943 


90% 


74.9% 


100% 


ECO 100256 


EBC 104524 


90% 


74.9% 


100% 


ECO 100256 


EBC103604 


99% 


100% 


100% 


ECOl 00256 


ECO100266 


100% 


100% 


100% 


ECO100256 


ECO100256 


100% 


100% 


100% 


ECO 100256 


KPN302635 


99% 


100% 


100% 


ECO 100256 


KPN301602 


99% 


100% 


100% 


ECO100256 


KPN303307 


99% 


100% 


100% 
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ECO100256 


KPN306562 


99% 


100% 


100% 


ECOl 00256 


KPN308721 


99% 


100% 


100% 


ECO100256 


KPN302324 


99% 


100% 


100% 


ECO100256 


KPN301774 


99% 


100% 


100% 


ECO100256 


KPN301257 


97% 


47.9% 


100% 


ECO100256 


KPN300832 


91% 


56.3% 


100% 


ECOl 00256 


KPN302225 


100% 


65.9% 


100% 


ECO100256 


KPN300593 


96% 


98.8% 


100% 


ECO100256 


KPN302471 


99% 


100% 


100% 


ECO100256 


KPN300357 


99% 


100% 


100% 


ECO100256 


KPN300875 


99% 


100% 


100% 


ECO100256 


STY100327 


99% 


100% 


100% 


ECO100256 


STY1 04877 


99% 


100% 


100% 


ECO100256 


STY104954 


99% 


100% 


100% 


ECO100257 


EBC103602 


100% 


100% 


100% 


ECOl 00257 


ECO100257 


100% 


100% 


100% 


ECO100257 


ECO100267 


100% 


100% 


100% 


ECOl 00257 


KPN302325 


100% 


100% 


100% 


ECQ1 00257 


KPN308692 


100% 


100% 


100% 


ECOl 00257 


KPN306262 


100% 


100% 


100% 


ECO100257 


KPN301718 


98% 


58.2% 


89.8% 


ECO 100257 


KPN301773 


100% 


82.4% 


90.4% 


ECO100257 


KPN305294 


95% 


100% 


100% 


ECO100257 


KPN302468 


100% 


100% 


100% 


ECO100257 


KPN300876 


100% 


100% 


100% 


ECO100257 


KPN301600 


100% 


100% 


100% 


ECO100257 


KPN303306 


100% 


100% 


100% 


ECO100257 


KPN302228 


100% 


100% 


100% 


ECO100257 


NGO100079 


32% 


81.3% 


38.4% 


ECQ100257 


STY100087 


100% 


100% 


100% 


ECO100257 


STY105122 


100% 


100% 


100% 


ECO100257 


STY104783 


100% 


100% 


100% 


ECO100262 


BFR11395 


35% 


96.3% 


98.5% 


ECO100262 


EBC102936 


98% 


100% 


100% 


ECO100262 


ECO100262 


100% 


100% 


100% 


ECO100262 


SPN401706 


27% 


21.1% 


25.4% 


ECO100298 


BAN105357 


48% 


100% 


100% 


ECO100298 


BAN100434 


51% 


100% 


99.6% 


ECO100298 


BFR102281 


32% 


100% 


99.6% 


ECO100298 


BCE100671 


35% 


99.6% 


91.3% 


ECO100298 


BFU1 14123 


36% 


98.7% 


98.3% 


ECO100298 


BMA102603 


37% 


98.7% 


98.3% 


ECO 100298 


CJU100066 


33% 


99.2% 


95.9% 


ECO100298 


CDP101095 


42% 


99.6% 


92.7% 


ECO 100298 


EFA201476 


44% 


98.7% 


92.9% 


ECO 100298 


ECO100298 


100% 


100% 


100% 


ECO 100298 


HPY100137 


36% 


100% 


98.8% 


ECO 100298 


NGO101247 


35% 


99.6% 


91.5% 


ECO100298 


NME201508 


35% 


99.6% 


91.5% 


ECO 100298 


PMU101853 


. 73% 


100% 


100% 


ECO 100298 


PRT100774 


72% 


100% 


100% 


ECOl 00298 


PRT101849 


78% 


99.6% 


97.1% 


ECO100315 


BCE100919 


27% 


28.8% 


31.5% 


ECOl 003 15 


EBC101762 


85% 


99.4% 


98.7% 



! 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100315 


ECO100315 


100% 


100% 


100% 


ECO100350 


ECO100350 . 


100% 


100% 


100% 


ECO100361 


ABA100700 


46% 


97.0% 


95.2% 


ECO 100361 


BAN101055 


43% 


93.7% 


97.5% 


ECO100361 


BAN100517 


51% 


93.1% 


95.1% 


ECG10O361 


BPT100922 


45% 


93.7% 


94.7% 


ECO100361 


BCE101370 


45% 


93.7% 


96.4% 


ECG100361 


BFU101599 


44% 


94.9% 


97.0% 


ECO100361 


BMA104829 


46% 


93.7% 


96.4% 


ECO100361 


CJU100923 


51% 


94.3% 


98.2% 


ECO100361 


CPN200001 


45% 


92.8% 


94.6% 


ECO100361 


CTR200001 


43% 


93.4% 


94.9% 


ECO100361 


CAC102676 


49% 


94.3% 


99.1% 


ECO100361 


CBO101832 


48% 


93.4% 


96.9% 


ECO100361 


CDF1 02168 


49% 


94.6% 


98.5% 


ECO100361 


CDP100775 


49% 


94.9% 


98.8% 


ECO100361 


EBC102698 


93% 


66.9% 


100% 


ECO100361 


ECO100361 


100% 


100% 


100% 


ECO100361 


HPY100160 


51% 


94.0% 


98.1% 


ECO100361 


KPN308372 


91% 


96.7% 


100% 


ECO100361 


LPN101016 


50% 


93.4% 


95.2% 


ECO100361 


LMO100837 


51% 


95.2% 


98.8% 


ECO 100361 


MCA101135 


46% 


93.1% 


95.2% 


ECO100361 


MAV107884 


48% • 


93.4% 


97 2% 


ECO100361 


MBV102362 


47% 


93.4% 


96.9% 


ECO100361 


MLP101436 


46% 


93.1% 


96.0% 


ECO100361 


MTU200510 


47% 


93.4% 


96.4% 


ECO100361 


NGO100861 


43% 


93.4% 


94.1% 


ECO100361 


NME200933 


44% 


93.4% 


94.1% 


ECO100361 


PMU101692 


41% 


93.7% 


94.1% 


ECO100361 


PRT102370 


77% 


95.2% 


98.2% 


ECO100361 


PAE205238 


40% 


93.7% 


94.7% 


ECO100361 


PPU1 10651 


76% 


94.3% 


97.5% 


ECO100361 


PSY10I277 


42% 


94.0% 


95.2% 


ECO100361 


SPA101546 


90% 


85.4% 


99.6% 


ECO100361 


STY104591 


93% 


96.7% 


100% 


ECO100361 


SAU801668 


49% 


92.8% 


96.9% 


ECO100361 


SEP201642 


49% 


92.8% 


96.9% 


ECO100361 


SHA101765 


42% 


58.5% 


98.0% 


ECO100361 


VCH100105 


44% 


93.7% 


92.2% 


ECO100361 


YPS000599 


43% 


93.7% 


94.1% 


ECO100362 


ECO100362 


100% 


100% 


100% 


ECO100366 


BFR101178 


24% 


34.9% 


57.0% 


ECO100366 


CJU100896 


19% 


55.0% 


36.6% 


ECO100366 


CDP102949 


27% 


21.6% 


9.1% 


ECO100366 


EBC102756 


70% 


96.6% 


100% 


ECO 100366 


ECO100366 


100% 


100% 


100% 


ECO100366 


LPN101403 


23% 


25.9% 


39.1% 


ECO100366 


PRT103239 


21% 


51.8% 


36.1% 


ECO100366 


SPA101548 


89% 


70.7% 


100% 


ECO100366 


STY104592 


89% 


97.0% 


47.2% 


ECO100366 


STM104306 


91% 


100% 


47.8% 


ECO100367 


EBC102015 


28% 


77.0% 


100% 


ECO100367 


EBC102758 


51% 


91.0% 


97.6% 



1 
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Ouerv Locus ID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO 100367 


ECO100367 


100% 


100% 


100% 


ECO100367 


KPN304631 


34% 


78.8% 


100% 


EC01 00367 


SPA101549 


68% 


98.6% 


100% 


ECO 100367 


STY104593 


71% 


93.2% 


100% 


ECO100367 


STM104307 


71% 


93.2% 


100% 


ECO100381 


EBC 102823 


83% 


96.8% 


96.8% 


ECO100381 


ECO100381 


100% 


100% 


100% 


ECO100381 


KPN304881 


79% 


98.4% 


98.4% 


ECO100381 


STY1 00328 


95% 


98.4% 


98.4% 


ECO100381 


STM104352 


93% 


98.4% 


98.4% 


ECO100390 


ABA1 00709 


34% 


73.5% 


72.5% 


ECOl 00390 


BAN1 11886 


25% 


64.5% 


73.0% 


ECO100390 


BAN113193 


23% 


98.5% 


97.9% 


ECO100390 


BFR11820 


28% 


96% 


99.2% 


ECO100390 


BPT1 00403 


35% 


21.2% 


23.5% 


ECO100390 


BBU100828 


26% 


82.8% 


82.6% 


ECO100390 


BCE105254 


23% 


22.8% 


24.4% 


ECO 100390 


BFU 106002 


34% 


21.5% 


23.4% 


ECO100390 


CAC100402 


26% 


84% 


85.3% 


ECO100390 


CBO100412 


26% 


92.2% 


92.2% 


ECO 100390 


CDF103755 


25% 


89.5% 


92.6% 


ECO100390 


CDP101084 


24% 


62% 


58.7% 


ECO100390 


EBC101912 


81% 


99.8% 


98.3% 


ECO100390 


EFA200864 


26% 


97.2% 


97.9% 


ECO 100390 


EFM200128 


24% 


96% 


99.5% 


ECO100390 


ECO100390 


100% 


100% 


100% 


ECO 100390 


KPN308651 


78% 


99.8% 


99.5% 


ECO100390 


LMO102080 


27% 


96.8% 


97.6% 


ECO 100390 


MCA101153 


32% 


95.8% 


90.7% 


ECO100390 


MAV1 00736 


24% 


62% 


58.2% 


ECO100390 


MLP1 00687 


27% 


21.2% 


23.0% 


ECOl 00390 


MTU406882 


27% 


21.2% 


30.2% 


ECO100390 


PRT101271 


55% 


96.8% 


96.3% 


ECO100390 


PAE204279 


31% 


92% 


91.4% 


ECO100390 


PPU105701 


33% 


92% 


92.2% 


ECO 100390 


PSY101474 


31% 


99.8% 


99.5% 


ECO100390 


SPA101178 


81% 


100% 


98.3% 


ECO100390 


STY100355 


83% 


100% 


100% 


ECOl 00390 


SAU801345 


23% 


97.8% 


98.9% 


ECO100390 


SEP202011 


21% 


97.8% 


98.9% 


ECO100390 


SHA100866 


23% 


72.2% 


73.8% 


ECO100390 


SPN201925 


26% 


16% 


16.3% 


ECO100390 


TPA100619 


26% 


63.2% 


62.9% 


ECO100390 


VCH103245 


28% 


72.8% 


74.4% 


ECO 100390 


YPS002608 


60% 


98.8% 


96 9% 


ECO100394 


ABA104913 


59% 


99.6%o 


97.2% 


ECO100394 


BAN1 12358 


49% 


94.7% 


95.8% 


ECO 100394 


BAN100163 


52% 


98.2% 


97.6% 


ECO100394 


BCE101232 


61% 


94.7% 


100% 


ECO100394 


BMA101593 


62% 


95.2% 


96.0% 


ECO100394 


EBC101456 


91% 


54.9% 


100% 


ECO100394 


EFA201477 


33% 


98.7% 


98% 


ECO100394 


ECO100394 


100% 


100% 


100% 


ECOl 00394 


KPN304910 


93% 


100% 


100% 



WO 02/077183 PCT/US02/09107 



Query LocusBD 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100394 


MPN100528 


22% 


71.8% 


65.7% 


ECG100394 


PRT102253 


60% 


96.9% 


97.6% 


ECO100394 


PAE205092 


63% 


95.6% 


94.2% 


ECO100394 


PPU106756 


60% 


93.2% 


95.3% 


ECO100394 


PSY101310 


63% 


96.9% 


97.2% 


ECOl 00394 


SPA101112 


94% 


98.0% 


99.6% 


ECO100394 


STY100389 


95% 


99.6% 


99.8% 


ECO100394 


STM100031 


95% 


99.6% 


99.8% 


ECO100394 


YPS002596 


81% 


98.7% 


97.4% 


ECO100395 


BAN101050 


31% 


73.1% 


70.0% 


ECO100395 


BAN109230 


33% 


73.1% 


69.8% . 


ECO100395 


BFR12473 


26% 


64.0% 


70.0% 


ECQ100395 


CAC100478 


27% 


64.1% 


82.9% 


ECQ100395 


CDF104139 


31% 


74.4% 


71.2% 


ECO100395 


EBC1 01457 


84% 


79.0% 


100% 


ECO100395 


EFA202423 


30% 


68.6% 


65.8% 


ECG100395 


EFM200019 


29% 


82.5% 


82.5% 


ECO100395 


ECO100395 


100% 


100% 


100% 


ECO100395 


KPN304911 


79% 


99.5% 


99.5% 


ECO100395 


LMO100614 


31% 


73.2% 


70.7% 


ECO100395 


SPA105253 


92% 


4.5% 


90% 


ECO100395 


SPA101113 


81% 


44.1% 


100% 


ECO100395 


STY100390 


83% 


99.8% 


99.8% 


ECO100395 


STM100032 


83% 


99.8% 


99.8% 


ECG 100395 


SPN400948 


29% 


72.9% 


70.0% 


ECO100395 


SPY201005 


32% 


75.0% 


73.0% 


ECO100395 


YPS002575 


57% 


99.5% 


99.0% 


ECO100402 


BAN107351 


47% 


26.1% 


35.6% 


ECO100402 


BFR102271 


29% 


60.9% 


24.5% 


ECO100402 


EBC103463 


93% 


100% 


100% 


ECO100402 


ECO100402 


. 100% 


100% 


100% 


ECO100402 


KPN301340 


90% 


100% 


97.5% 


ECOl 00402 


PRT101447 


89% 


100% 


100% 


ECO100402 


PPU108585 


56% 


88.7% 


79.7% 


ECO100402 


PSY105486 


56% 


88.7% 


79.0% 


ECO100402 


SPA103227 


96% 


100% 


100% 


ECO100402 


STY100420 


96% 


100% 


100% 


ECO100402 


STM100071 


96% 


100% 


100% 


ECO100402 


YPS000205 


82% 


98.3% 


100% 


ECO100404 


EBC101277 


64% 


58.8% 


100% 


ECO100404 


ECO100404 


100% 


100% 


100% 


ECO100404 


KPN303448 


70% 


88.4% 


97.8% 


ECO100404 


SPA103216 


73% 


89.9% 


100% 


ECO100404 


STY100423 


74% 


89.9% 


100% 


ECO100407 


ABA1 03638 


62% 


91.7% 


91.0% 


ECO 100407 


BAN1 10020 


44% 


96.2% 


100% 


ECO100407 


BAN104354 


54% 


96.2% 


97.4% 


ECO100407 


BFR104554 


42% 


88.5% 


83.5% 


ECQ100407 


BPT100012 


39% 


94.9% 


85.5% 


ECO 100407 


BCE102848 


40% 


96.2% 


84.8% 


ECO100407 


BFU108808 


42% 


96.8% 


86.9% 


ECO100407 


BMA102272 


41% 


93.6% 


81.5% 


ECO100407 


CJU100351 


50% 


98.7% 


100% 


ECO100407 


CPN200977 


27% 


98.7% 


100% 



I 
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Query LocusID 


UAfV\AlA/t T A All T 1 11 

xiomoio^ jLocusiu 


lucuuty 


PiiiPTV OAveraffe 


Homolof? Ooveraffe 


bCO 100407 


PTPTAA1 A<v 


^7% 


99 4% 


98.7%o 


bCO 10040/ 


pAPI AA7R0 


^9% 


98 7% 


98.7% 


T?/~>/~\ i AA/1 AT 

bCO 10040/ 


PPPU 01 070 


S7% 


98.7%o 


99.4% 


AA/tAT 

bCO 10040/ 


PTYP1 A19^R 


J«7 /o 


97.4% 


95.6% 


PPfM AAAA7 


PDP 100900 


42% 


94.2%o 


92.3% 


CPA1 AAA AT 


PPP1019R0 


98% 


100%> 


100% 


PPP,1 AA/IAT 


pfA 100407 


100% 


100%o 


100%o 


cp0 1 00407 
EVA7 1 UUHv / 


H1N101969 


76% 


100% 


90.2% 


rjprvi AA/1A7 


upvi 00009 


50% 


99.4% 


99.4% 


dpa 1 c\(\A at 


TTPNnOR < ;94 


1 00% ' 


1 00% 


87.2%o 


"CO/~\ 1 AA/1 AT 

bCUl 0040/ 


T PMIOOIOR 


*r J /0 


90 4% 


90.3% 


CPA1 AA/1 AT 

bCO 10040/ 


TV;fP A 1 A1£Q1 


A0% 


90 4% 


85.4%o 


T3PA1 AA/1 AT 

bLU 10040/ 


A/f AV1HOR1 4 
MAY IUUol4 


/M0/ 


91 7% 

71./ /0 


85.9%o 


tJO/^l A A/1 AT 
bLU 10040/ 


lV/fPV1 0914<\ 
1VLD V 


44% 
*t*t/o 


91 7% 

71./ /o 


87.5% 


ur^oi AA/i a*7 




42% 


90.4%o 


88.8% 


r?/-^/7i i AA/1 AT 
bUUlUlKH/7 


TVATT T901 ^07 


44% 


91 7% 


90.9% 


TT/^rM AAA AT 


isjp* mono Rid 


45% 

*tJ /o 


96.8%o 


94.3% 


17/^/^ I AA/J AT 
bUUlU04U/ 


XnV/fP900R91 


44% 


96 8% 


94.3% 


rro/^ 1 AA/f AT 

bCO 10040/ 


PA/TT T1 AATi 1 
JriVlU 1UU ID I 


7^% 

/ D /0 


100% 

1 V/V/ /o 


99 4% 


tj^/™\ -f AA/1 AT 

bCO 10040/ ! 


PPT1 AAT1 1 


O J /o 


00 4% 

77.*+ /o 


99 4% 


T2/~^/~\-t AA/I AT 

ECO 100407 


P APTAAA^A 


jO /o 


100% 

Ivv /0 


98 1% 

70.1 /Q 


T7/^/^\ -I AA/1 AT 

bCU 10040/ 


PPT T1 AAAR1 


^7% 

J / /o 


100% 


98 1% 


"C/^/S 1 AA/1 AT 

bCU 1 0040 / 


PCV1 AQT^A 


*\9% 
/o 


100% 

1\J\J /0 


98.1% 


T7/^»/~\ i AA/1 AT 


QP A 1 AR7^R 


00% 
yv /o 


100% 

lw /0 


90.2%o 


r?/^0 1 AAA AT 


01 I 1 VKJHjC 1 


91% 


100% 


100% 


PPP*1 AAA07 


<1TM1 000QR 


Q1% 


100% 


100% 


r?/^/^i t AAA AT 
C\AJ 1 UU4U / 


QATTR01 7^7 


5R% 

JO/0 


R2 7% 


96.2% 


PP/~\1 AA4AT 


<3PP909m 


56% 

JO /o 


96 2% 


97.4%o 


T7/->r\1 AA/1 AT 

cXAj 1 UU4U / 


qua 1 A1 A^Q 


5R% 
jo /o 


94 9% 

7^.7 /o 


.96.7% 


TJPA1 AA/1 AT 

bCU 1 0040 / 


CPXTAAA1 £1 
or IN4UU 101 


3H/o 


100% 
ll/U /o 


1 00% 

ivv /0 


TJPA1 AA/1 AT 

bCU 10040/ 


\;pni (Y)T\A 


OD /o 


OR 7% 

70» / /0 


89 0% 


U/^fM AA/1 AT 


VPCAAT ^ AO 


OO/O 


00 4% 

77.t /D 


99.4% 


nnAi AA/1 AO 

bCO10040o 


A P A 1 A1 ATT 


44% 


07 R% 

7 / . O /0 


91 ^% 

7 1 . D /O 


uracil AA/iAC 


P AlsJI 0^x0^7 


^9% 


87 8% 

0 / .0 /o 


93.1% 


CpAl A AAA R 


RA>J1 10916 


^5% 


87.8%) 


93.1% 


daai AfiAAR 


PPP 10^00R 


97% 
*» / /0 


62.6% 


28.6% 


PPPl 1 0040R 


RPT100014 


45% 

*tJ /0 


95.0%o 


88.3% ! 


ppphoo4or 


ppt Ti 001 07 


^^% 


85.6% 


86.2% 


PPPilOOAOR 


DpCI 1 1 R17 


4^% 

*+ D /Q 


97.8%o 


93.8% 


PPPI1 AAA A 5? 


PP7T1 1 ^0OR 


49% 


97 1% 

7 / • 1 fv 


93.8% 


TjpAl AAA AC 


Pi AAA 1 09^^7 


44% 

*T*t /0 


97 8% 

7 / .O /V 


93.8% 


"D/^/^l AA/1 AO 

bOU 1 00408 


pn 11 AA^<A 




RO 0% 

07.7 /0 


9^ 9% 


T2f~>r\ 1 AA/1 AO 

buu 100400 




Zj /o 


01 4% 
7 i .*+ /o 


78 5% 


CPA1 AAA AC 


PTP9H091A 


9^% 
ZD /0 


90 6% 


79.3% 


Xaf^ril AAAAQ 

bCU 1004vo 


^/AtiUjJOO 


^1% 


R7 8% 
0 / .0 / 0 


91 1% 

7 1.1 /O 


T?/~i/~\ 1 AA/1 AQ 

bCU1004Uo 


LaDU iuu^oz 


DD /O 


R0 9% 
07. A» /o 


97 2% 

7 / •*» /o 


1?/^/^ 1 AAA AO 


PT^T71 A1 0A^ 


Dl /o 


66 9% 


55 6% 


"D/^/~\1 AA/1 AO 

bCU10040o 


PT^DI AAKT 
L»JJr 1UUJ0Z 


0T0/ 


01 4% 


66 8% 
uu.o/o 


Pro 100408 


FRC101281 


93% 


100% 


100% 


ECO100408 


EFA202204 


34% 


87.8% 


81.5% 


ECO100408 


EFM1O0580 


31% 


90.6% 


91.3% 


ECO 100408 


ECO100408 


100% 


100% 


100% 


ECO100408 


HIN101270 


54% 


95.7% 


92.4% 


ECO 100408 


HPY100001 


30% 


89.9% 


90.6% 



T 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECOl 00408 


KPN308025 


94% 


100% 


100% 


ECO 100408 


LPN101606 


40% 


93.5% 


88.4% 


ECO100408 


LMO102626 


37% 


91.4% 


96.1% 


ECO 100408 


MCA103036 


34% 


94.2% 


82.3% 


ECO100408 


MAV101907 


36% 


87.8% 


80.8% 


ECO 100408 


MBV101339 


34% 


87.8% 


43.4% 


ECO 100408 


MLP100320 


35% 


89.2% 


67.4% 


ECO100408 


MTU202496 


34% 


87.8% 


80.8% 


ECO100408 


NGO100982 


42% 


96.4% 


95.0% 


ECO100408 


NME200820 


42% 


96.4% 


95.0% 


ECO100408 


PMU1 00730 


63% 


95.7% 


92.4% 


ECO 100408 


PRT103311 


74% ' 


74.8% 


100% 


ECO 100408 


PAE204049 


55% 


96.4% 


84.3% 


ECO100408 


PPU111159 


53% 


96.4% 


80.7% 


ECO 100408 


PSY102195 


51% 


96.4% 


81.2% 


ECO 100408 


SPA103662 


94% 


40.3% 


100% 


ECO100408 


STY100428 


96% 


100% 


100% 


ECO100408 


STM100099 


96% 


100% 


100% 


ECO100408 


SAU801524 


34% 


88.5% 


95.3% 


ECO 100408 


SEP200894 


35% 


88.5% 


95.3% 


ECO 100408 


SHA100990 


34% 


88.5% 


96.1% 


ECO 100408 


SMU101206 


31% 


89.9% 


90.2% 


ECO100408 


SPN400390 


34% 


89.9% 


87.0% 


ECO 100408 


SPY201398 


30% 


89.9% 


88% 


ECO100408 


TPA101005 


35% 


90.6% 


91.5% 


ECO 100408 


UUR1 00302 


28% 


54.0% 


59.8% 


ECO 100408 


VCH102233 


53% 


97.1% 


95.5% 


ECO100408 


YPS002505 


84% 


99.3% 


100% 


ECO 100409 


ABA105144 


46% 


98.2% 


99.3% 


ECO100409 


BFR11172 


30% 


97.5% 


95.9% 


ECO 100409 


BPT100016 


43% 


98.2% 


93.8% 


ECO 100409 


BCE1 10120 


53% 


52% 


85% 


ECQ100409 


BFU102731 


49% 


97.8% 


97.3% 


ECO 100409 


BMA107273 


44% 


96.9% 


99.1% 


ECO100409 


CJU101376 


27% 


82.5% 


88.6% 


ECO100409 


CDP1 00279 


31% 


74.8% 


72.3% 


ECO100409 


EBC101282 


84% 


99.4% 


100% 


ECO 100409 


ECO 100409 


100% 


100% 


100% 


ECO100409 


HIN101271 


52% 


99.1% 


93.9% 


ECO100409 


KPN303432 


84% 


99.4% 


100% 


ECO 100409 


LPN101227 


52% 


82.2% 


83.3% 


ECO100409 


MCA103652 


39% 


91.7% 


99.7% 


ECO100409 


MAV101439 


35% 


82.8% 


82.4% 


ECOl 00409 


MBV102049 


36% 


82.8% 


81.4% 


ECO100409 


MLP101022. 


35% 


81.8% 


82.5% 


ECO100409 


MTU202939 


36% 


82.8% 


81.4% 


ECO100409 


NGOl 00695 


42% 


97.8% 


99.1% 


ECO100409 


NME201944 


43% 


97.8% 


99.1% 


ECO100409 


PMU100729 


53% 


99.1% 


99.7% 


ECO100409 


PRT10OO38 


67% 


99.1% 


98.8% 


ECO 100409 


PAE204048 


45% 


98.8% 


98.8% 


ECO100409 


PPU1 04483 


45% 


98.2% 


98.1% 


ECO 100409 


PSY102181 


47% 


99.1% 


99.4% 


ECO 100409 


SPA103660 


87% 


100% 


100% 
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ECO100409 


STY100439 


87% 


100% 


100% 


ECO100409 


STM100100 


88% 


100% 


100% 


ECOl 00409 


VCH102232 


54% 


99.1% 


96.1% 


ECO100409 


YPS002502 


75% 


99.7% 


98.5% 


ECO100424 


ABA103655 


43% 


93.7% 


96.9% 


ECO100424 


BAN1 11570 


28% 


72.4% 


88.2% 


ECO100424 


BAN 110867 


33% 


85.1% 


92.4% 


ECOl 00424 


BPT1 02774 


55% 


85.7% 


88.8% 


ECO100424 


BCE104834 


59% 


78.1% 


93.5% 


ECO100424 


BFU101934 


57% 


83.2% 


93.5% 


ECG100424 


BMA107732 


57% 


88.6% 


92.6% 


ECO100424 


BMA109512 


56% 


89.5% 


97.2% 


ECO100424 


CDP100360 


28% 


24.8% 


21.0% 


ECO100424 


EBC101217 


95% 


100% 


100% 


ECO100424 


ECO100424 


100% 


100% 


100% 


ECO100424 


KPN303418 


85% 


47.9% 


100% 


ECOl 00424 


LMO100640 


34% 


94.0% 


81.0% 


ECO100424 


MAV102952 


26% 


39.0% 


37.5% 


ECO100424 


MBV101465 


22% 


42.9% 


27.2% 


ECO100424 


MTU202140 


22% 


42.9% 


25% 


ECO100424 


PRT103954 


67% 


98.4% 


98.4% 


ECO 100424 


PAE201316 


57% 


95.2% 


90.0% 


ECO100424 


PPU101498 


57% 


97.5% 


99.7% 


ECO100424 


PSY104255 


56% 


96.5% 


96.5% 


ECO100424 


SPA102308 


76% 


100% 


100% 


ECO100424 


STY1 00721 


95% 


100% 


99.1% 


ECOl 00424 


SAU801061 


35% 


81.0% 


68.0% 


ECO100424 


SEP200354 


38% 


81.0% 


66.6% 


ECO 100424 


SHA100551 


40% 


58.4% 


59.5% 


ECO100424 


YPS001897 


66% 


96.5% 


99.7% 


ECO100430 


ABA101466 


71% 


93.6% 


91.3% 


ECQ100430 


BAN100418 


59% 


22.6% 


96.9% 


ECO 100430 


BAN109620 


38% 


94.3% 


97.8% 


ECO100430 


BAN 107278 


65% 


68.2% 


93.4% 


ECO100430 


BAN1 11361 


61% 


96.5% 


96.4% 


ECO100430 


BFR100135 


54% 


86.1% 


94.8% 


ECO100430 


BPT100486 


71% 


100% 


93.2% 


ECQ100430 


BBU100611 


. 53% 


96.7% 


95.8% 


ECO100430 


BCE1 14986 


74% 


97.4% 


97.6% 


ECOl 00430 


BFU100995 


73% 


97.4% 


97.6% 


ECO100430 


BMA101609 


73% 


97.4% 


97.6% 


ECO100430 


CJU100247 


55% 


94.6% 


96.2% 


ECO100430 


CPN201004 


57% 


96.0% 


98.3% 


ECO100430 


CTR200078 


57% 


96.0% 


98.3% 


ECO100430 


CAC101555 


61% 


96.9% 


94.7% 


ECO100430 


CBO100837 


62% 


97.4% 


93.7% 


ECO100430 


CDF102979 


61% 


96.5% 


97.8% 


ECO100430 


CDP101237 


61% 


96.2% 


96.7% 


ECO100430 


EBC101545 


95% 


98.3% 


100% 


ECO 100430 


EFA202273 


60% 


95.5% 


96.6% 


ECO 100430 


EFM101238 


60% 


96.5% 


97.6% 


ECO100430 


ECO100430 


100% 


100% 


100% 


ECO100430 


HIN100694 


69% 


97.4% 


100% 


ECO 100430 


HPY101354 


51% 


94.3% 


97.1% 
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ECOl 00430 


KPN301083 


98% 


100% 


100% 


ECOl 00430 


LMO102362 


62% 


96.2% 


96.2% 


ECO100430 


MCA101655 


65% 


93.4% 


97.0% 


ECO100430 


MAV102304 


62% 


96.0% 


96.0% 


ECO100430 


MBV101048 


61% 


96.9% 


96.9% 


ECO100430 


MLP100910 


61% 


96.2% 


96.2% 


ECO100430 


MTU202421 


61% 


96.9% 


96.9% 


ECO100430 


NGO101085 


69% 


94.1% 


97.8% 


ECO100430 


NME201444 


69% 


94.1% 


97.8% 


ECO100430 


PMU101977 


73% 


94.6% 


98.1% 


ECO100430 


PRT101501 


88% 


100% 


100% 


ECO100430 


PAE201801 


77% 


983% 


97.9% 


ECO100430 


PPU109917 


77% 


98.8% 


98.4% 


ECO100430 


PSY107890 


77% 


98.3% 


97.9% 


ECO 100430 


SPA102998 


97% 


98.8% 


99.8% 


ECO 100430 


STY100725 


97% 


100% 


100% 


ECO100430 


STM100438 


98% 


100% 


100% 


ECOl 00430 


SAU801674 


61% 


94.1% 


94.0% 


ECO100430 


SEP201649 


61% 


94.1% 


94.0% 


ECO100430 


SHA100379 


56% 


44.8% 


92.5% 


ECO100430 


SMU1 00958 


59% 


94.1% 


96.6% 


ECQ100430 


SPN401426 


58% 


96.7% 


98.8% 


ECOl 00430 


SPY200660 


59% 


94.1% 


96.8% 


ECO100430 


TPA100504 


56% 


93.6% 


95.4% 


ECO100430 


VCH101891 


84% 


100% 


100% 


ECO100430 


YPS001881 


92% 


100% 


100% 


ECO100431 


ABA100033 


61% 


24.2% 


90.3% 


ECO 100431 


ABA105304 


55% 


97.6% 


95.2% 


ECO 100431 


BAN 104528 


44% 


96.9% 


99.6% 


ECO 100431 


BAN 103992 


53% 


97.7% 


96.3% 


ECO100431 


BFR11925 


45% 


97.4% 


94.3% 


ECO100431 


BPT100489 


68% 


98.2% 


95.5% 


ECO100431 


BBU100612 


39% 


97.7% 


97.3% 


ECO100431 


BCE108504 


69% 


98.2% 


95.3% 


ECO100431 


BFU100993 


70% 


98.5% 


95.5% 


ECO100431 


BMA1 07557 


69% 


99.4% 


96.6% 


ECO100431 


CJU100999 


39% 


97.1% 


98.4% 


ECO100431 


CPN200737 


40% 


97.8% 


95.1% 


ECO100431 


CTR200613 


40% 


97.1% 


94.6% 


ECO100431 


CAC100342 


47% 


97.1% 


98.1% 


ECO100431 


CBO101096 


50% 


98.0% 


99.6% 


ECO100431 


CDF102998 


52% 


97.2% 


97.3% 


ECO 100431 


EBC101544 


98% 


54.5% 


100% 


ECO100431 


ECO100431 


100% 


100% 


100% 


ECO100431 


HIN100442 


74% 


98.3% 


96.3% 


ECO 100431 


HPY101359 


39% 


97.1% 


98.9% 


ECO 100431 


KPN301084 


96% 


62.6% 


100% 


ECO 100431 


MCA100771 


52% 


98.9% 


96.8% 


ECO100431 


MAV107390 


50% 


47.6% 


95.6% 


ECO100431 


MLP100403 


40% 


8.2% 


19.4% 


ECO100431 


MGE100244 


41% 


96.2% 


98.2% 


ECO100431 


MPN 100504 


40% 


96.2% 


98.2% 


ECO100431 


NGO100249 


65% 


98.1% 


95.5% 


ECO100431 


NME201277 


65% 


98.9% 


97.0% 
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ECO100431 


PMU101978 


75% 


99.4% 


96.8% 


ECO100431 


PRT101500 


88% 


100% 


100% 


ECO10G431 


PAE201802 


70% 


97.8% 


96.0% 


ECO100431 


PPU106533 


70% 


97.8% 


96.0% 


ECO100431 


PSY103927 


69% 


97.8% 


96.0% 


ECO 100431 


SPA102997 


99% 


100% 


98.4% 


ECO100431 


STY100726 


99% 


100% 


100% 


ECO100431 


STM100439 


99% 


100% 


100% 


ECO100431 


SPN401780 


25% 


15.9% 


41.4% 


ECO100431 


SPY101613 


24% 


13.8% 


42.9% 


ECO100431 


TPA100519 


43% 


98.3% 


87.7% 


ECO100431 


UUR100350 


40% 


96.7% 


99.0% 


ECO100431 


VCH101890 


82% 


100% 


99.6% 


ECO100431 


YPS001875 


91% 


100% 


100% 


ECO100435 


ABA106138 


24% 


96.2% 


84.2% 


ECO100435 


BFR102134 


27% 


79.5% 


78.4% 


ECO100435 


BFU104105 


26% 


95.5% 


83.9% 


ECO100435 


CAC102936 


39% 


55.3% 


54.1% 


ECOl 00435 


EBC102273 


87% 


99.2% 


99.2% 


ECO100435 


ECO100435 


100% 


100% 


100% 


ECO100435 


KPN302385 


85% 


98.5% 


97.7% 


ECO100435 


LPN102857 


30% 


85.6% 


83.1% 


ECO100435 


MCA100454 


24% 


78.8% 


64.6% 


ECO100435 


MAV107513 


22% 


97.0% 


94.2% 


ECO100435 


MBV101527 


26% 


96.2% 


92.8% 


ECO100435 


MTU202439 


26% 


96.2% 


92.8% 


ECO100435 


NGO101290 


40% 


96.2% 


97.6% 


ECO100435 


NME200457 


40% 


96.2% 


97.6% 


ECO100435 


PRT106164 


55% 


97.0% 


94.8% 


ECO100435 


SPA102993 


93% 


100% 


100% 


ECO100435 


STY100750 


94% 


100% 


100% 


ECO100435 


STM100443 


94% 


100% 


100% 


ECO100435 


SPN401264 


26% 


75.8% 


33.1% 


ECO100435 


TPA100154 


37% 


90.2% 


88.8% 


ECO100435 


YPS001867 


69% 


99.2% 


97.0% 


ECO100445 


BAN103966 


24% 


61.1% 


4.8% 


ECO100445 


BAN105784 


24% 


61.1% 


43.0% 


ECOl 00445 


BMA103371 


31% 


43.7% 


23.7% 


ECO100445 


CJU101094 


30% 


44.2% 


93.3% 


ECO100445 


EBC101949 


75% 


81.6% 


98.1% 


ECO100445 


ECO100445 


100% 


100% 


100% 


ECO100445 


KPN302393 


70% 


84.2% 


98.8% 


ECO100445 


MAV100663 


25% 


55.3% 


53.0% 


ECO100445 


PAE203672 


38% 


54.2% 


77.3% 


ECO10G445 


PPU105141 


40% 


52.1% 


74.2% 


ECO 100445 


PSY107733 


35% 


53.2% 


98.1% 


ECO100445 


SPA103161 


84% 


100% 


100% 


ECO100445 


STY100781 


88% 


100% 


100% 


ECO100445 


STM1 00473 


88% 


100% 


100% 


ECO100445 


VCH101045 


43% 


47.9% 


63.6% 


ECO100445 


YPS001806 


55% 


87.4% 


94.2% 


ECO100448 


ECO100448 


100% 


100% 


100% 


ECO100448 


KPN302401 


62% 


48.5% 


100% 


ECO100448 


PAE202198 


27% 


94.8% 


95.1% 
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ECO100448 


PPU101997 


30% 


97.1% 


93.8% 


ECO100448 


SPA103158 


77% 


49.2% 


100% 


ECO100448 


STY100783 


67% 


99.2% 


99.6% 


ECO100453 


ABA101792 


57% 


99.1% 


99.3% 


ECO100453 


BPT100257 


67% 


98.8% 


97.6% 


ECO100453 


BCE 114545 


66% 


24.5% 


84.0% 


ECO100453 


BCE104032 


66% 


99.5% 


98.6% 


ECO100453 


BFU1 05569 


65% 


100% 


98.2% 


ECO100453 


BMA106830 


66% 


99.9% 


98.2% 


ECO100453 


EBC103991 


92% 


100% 


100% 


ECO100453 


ECO100453 


100% 


100% 


100% 


ECO100453 


HIN 100875 


32% 


97.9% 


97.4% 


ECO100453 


KPN303893 


91% 


100% 


100% 


ECOl 00453 


LPN101626 


40% 


98.9% 


99.4% 


ECO100453 


MCA100461 


56% 


99.9% 


99.7% 


ECOl 00453 


MAV103904 


24% 


18.5% 


20.4% 


ECO100453 


MBV105073 


23% 


19.9% 


19.1% 


ECO100453 


MTU201501 


23% 


19.5% 


16.7% 


ECO100453 


NGO100607 


48% 


99.9% 


98.7% 


ECO100453 


NME201818 


49% 


99.9% 


98.7% 


ECOl 00453 


PMU101132 


31% 


97.6% 


97.1% 


ECO100453 


PRT104879 


75% 


99.3% 


99.2% 


ECO100453 


PAE200425 


70% 


98.5% 


98.6% 


ECOl 00453 


PPU101135 


65% 


99.0% 


98.7% 


ECO100453 


PSY1 03933 


65% 


99.3% 


99.5% 


ECO100453 


STY1 00789 


94% 


99.9% 


99.9% 


ECO100453 


YPS001789 


84% 


99.8% 


99.6% 


ECO100456 


BCE1 14237 


32% 


23.7% 


57.2% 


ECO100456 


BFU101219 


28% 


27.1% 


67.2% 


ECO100456 


CPN200570 


19% 


22.7% 


58.7% 


ECO100456 


CTR1 00201 


19% 


37.5% 


48.0% 


ECO100456 


CDP 102443 


27% 


12.8% 


29.9% 


ECO100456 


EBC103983 


84% 


97.2% 


99.9% 


ECO100456 


ECOl 00456 


100% 


100% 


100% 


ECO100456 


HIN100185 


35% 


97.2% 


98.4% 


ECOl 00456 


KPN300148 


83% 


14.6% 


100% 


ECO100456 


KPN303886 


83% 


99.7% 


97.9% 


ECO100456 


LPN100506 


21% 


82.6% 


90.8% 


ECO100456 


MLP100103 


19% 


19.0% 


26.4% 


ECO100456 


MPN100367 


22% 


38.7% 


9.5% 


ECO100456 


PMU100358 


38% 


97.7% 


98.5% 


ECO100456 


PRT105555 


48% 


97.3% 


98.3% 


ECO100456 


PAE205017 


39% 


97.1% 


97.0% 


ECO100456 


PPU102036 


40% 


97.4% 


98.5% 


ECO100456 


PSY103682 


41% 


94.7% 


93.7% 


ECO100456 


SPA102914 


88% 


95.2% 


100% 


ECO100456 


STY100812 


89% 


99.8% 


99.8% 


ECO100456 


STM 100504 


89% 


99.7% 


99.7% 


ECO 100456 


UUR100392 


24% 


13.8% 


11.3% 


ECO100456 


YPS001764 


59% 


97.4% 


96.3% 


ECO100457 


EBC106191 


73% 


84.9% 


73.8% 


ECO100457 


ECO100457 


100% 


100% 


100% 


ECO100457 


KPN303890 


75% 


84.9% 


78.9% 


ECO100457 


PRT105806 


58% 


94.3% 


94.1% 
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ECO100457 


SPA102916 


80% 


92.5% 


92.7% 


ECO100457 


STY100814 


80% 


92.5% 


92.7% 


ECO100457 


VCH101828 


58% 


81.1% 


61.4% 


ECO100457 


YPS003930 


57% 


84.9% 


88.2% 


ECO100458 


CDP100984 


27% 


56% 


24.8% 


ECOl 00458 


EBC1 03989 


56% 


100% 


100% 


ECO100458 


ECO100458 


100% 


100% 


100% 


ECO100458 


KPN300488 


55% 


92% 


100% 


ECO100458 


KPN303892 


59% 


100% 


100% 


ECO100458 


PMU100990 


20% 


97.1% 


95.1% 


ECO100458 


PRT104644 


35% 


98.3% 


97.2% 


ECO100458 


PAE108407 


28% 


88.6% 


23.8% 


ECO100458 


SPA102917 


72% 


97.7% 


100% 


ECQ100458 


VCH101827 


32% 


81.1% 


79.1% 


ECO100458 


YPS001761 


36% 


98.3% 


97.2% 


ECO100464 


ABA105152 


52% 


99.7% 


99.4% 


ECO100464 


BFH105086 


32% 


90.2% 


82.4% 


ECO100464 


BPT101320 


59% 


99.2% 


98.1% 


ECO100464 


BBU100559 
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83.3% 


ECO100661 


PMU100875 


76% 


100% 


99.6% 


ECO100661 


PRT101157 


75% 


94.0% 


97.3% 


ECO 100661 


SPA101691 


95% 


67.7% 


100% 


EC01 00661 


STY101831 


95% 


100% 


100% 


ECO 100661 


SAU800569 


35% 


77.1% 


81.3% 


ECO100661 


SEP200118 


31% 


90.6% 


97.1% 


ECO100661 

l^v/V/ X VV W J. 


SHA102516 


37% 


82.0% 


90.5% 


ECO100661 


SMU 100790 


38% 


77.1% 


84.5% 


ECO100661 


SPN401271 


32% 


90.2% 


94.2% 


ECO 100661 


SPY201070 


35% 


79.3% 


86.8% 


ECO 100661 


VCH103743 


79% 


99.6% 


99.6% 


ECO 100661 


YPS001237 


85% 


100% 


100% 


ECO 100662 


BAN102604 


46% 


71.6% 


100% 


ECO100662 


BAN102323 


52% 


71.6% 


100% 


ECO 100662 


BCE 100659 


55% 


65.6% 


98.9% 


ECO 100662 


BFU1 02702 


55% 


74.1% 


81.8% 


ECO 100662 


BMA108578 


54% 


73.1% 


98.5% 


ECO 100662 


CTR200280 


35% 


10.6% 


18.4% 


ECO100662 


CAC 100601 


48% 


71.9% 


98.8% 


ECO 100662 


CBO 100356 


42% 


18.8% 


63.9% 


ECO 100662 


CBO102223 


38% 


99.2% 


99.1% 


ECO 100662 


EBC101577 


45% 


70.7% 


100% 


ECO100662 


EFA201939 


40% 


95.4% 


95.6% 


ECO100662 


EFM200960 


40% 


96.6% 


96.8% 


ECO 100662 


ECO100662 


100% 


100% 


100% 


ECO 100662 


KPN301181 


88% 


99.8% 


99.7% 


ECO100662 


MGE100071 


32% 


2.9% 


20.9% 


ECO 100662 


MPN100624 


32% 


2.9% 


21.1% 


ECO 100662 


PMU 100876 


43% 


71.9% 


99.8% 


ECO 100662 


PRT101158 

X IV A. X V X X <+S \J 


48% 


100% 


100% 


ECO 100662 


PAE203758 


50% 


71.1% 


98.4% 


ECO 100662 


SPA101338 


90% 


99.8% 


99.7% 


ECO 100662 


STY101832 


92% 


99.8% 


99.7% 


ECO 100662 


STM101571 


92% 


99.8% 


99.7% 


ECO 100662 


SAU800189 


39% 


95.1% 


95.2% 


ECO 100662 


SEP201169 


39% 


96.0% 


96.0% 


ECO 100662 


SHA1 02201 


38% 


96.0% 


98.9% 


ECO 100662 


SMU 100648 


30% 


95.8% 


98.3% 


FCOl 00662 


SPY201526 


31% 


97.1% 


96.6% 


ECO 100662 


VCH 100978 

V V— ■ r X X X W-/ / KJ 


47% 


71.8% 


97.7% 


ECOl 00662 


YPS001239 

X X U w a 


52% 


99.8% 


99.7% 


ECO 100663 


ABA 1006 14 


54% 


70.2% 


98.7% 


ECO 100663 


BFR11594 


52% 


99.3% 


98.3% 


ECO 100663 


BPT101559 


50% 


99.1% 


99.5% 


ECO 100663 


BCE1 12007 


56% 


98.0% 


97.7% 


ECOl 00663 


BFU109691 


56% 


98.0% 


97.7% 


ECO100663 


BMA101111 


57% 


98.2% 


93.5% 


ECO100663 


CDF100047 


54% 


98.4% 


98.7% 


ECO100663 


EBC101578 


94% 


100% 


100% 


ECO 100663 


ECO100663 


100% 


100% 


100% 


ECO 100663 


HIN101320 


76% 


97.7% 


97.1% 
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Query Coverage 


Homolog tJorerage™ 


ECO 100663 


KPN300629 


92% 


79.2% 


100% 


ECO 100663 


LPN102284 


55% 


7.2% 


20.1% 


ECO 100663 


LPN100517 


56% 


99.6% 


99.8% 


ECO 100663 


MCA100651 


51% 


99.1% 


99.5% 


ECO100663 


NGO101291 


60% 


97.5% 


97.7% 


ECO 100663 


NME201607 


60% 


97.5% 


95.8% 


ECO 100663 


PMU 100528 


77% 


98.0% 


97.1% 


ECO 100663 


PRT105627 


85% 


100% 


99.6% 


ECO100663 


PAE201793 


60% 


99.1% 


99.1% 


ECO 100663 


PPU108911 


62% 


98.6% 


96.8% 


ECO 100663 


PSY100233 


62% 


98.2% 


97.0% 


ECO100663 


SPA101340 


95% 


98.9% 


100% 


ECO 100663 


STY101833 


95% 


100% 


100% 


ECO 100663 


STM101572 


96% 


100% 


100% 


ECO 100663 


VCH 100980 


80% 


100% 


99.8% 


ECO 100663 


YPS001246 


87% 


99.3% 


99.1% 


ECO 100668 


BCE111918 


35% 


49.2% 


54.6% 


ECO100668 


BFU 104827 


30% 


45.8% 


59.8% 


ECO 100668 


CBO100905 


27% 


70.8% 


11.1% 


ECO100668 


EBC 100041 


81% 


54.2% 


100% 


ECO 100668 


ECO100668 


100% 


100% 


100% 


ECO 100668 


KPN202849 


81% 


100% 


100% 


ECO 100668 


PMU1 00354 


65% 


70% 


89.4% 


ECO 100668 


PRT103333 


83% 


74.2% 


91.8% 


ECO 100668 


SPA1 02662 


89% 


80.8% 


100% 


ECO100668 


STY101854 


90% 


80.8% 


100% 


ECO 100668 


YPS001261 


86% 


74.2% 


93.7% 


ECO 100669 


BAN106734 


28% 


46.5% 


44.8% 


ECO 100669 


BAN 100793 


32% 


37.8% 


33.3% 


ECO 100669 


BAN108978 


32% 


37.8% 


60.1% 


ECO 100669 


BPT 102964 


23% 


84.6% 


68.9% 


ECO 100669 


BFU101564 


23% 


92.1% 


73.2% 


ECO100669 


EBC100042 


68% 


31.1% 


97.5% 


ECO100669 


EFM201132 


22% 


53.1% 


57.0% 


ECO100669 


ECO100669 


100% 


100% 


100% 


ECO 100669 


HIN100182 


42% 


98.8% 


88.2% 


ECO 100669 


KPN300270 


85% 


98.0% 


100% 


ECO100669 


LPN1 02659. 


22% 


95.3% 


91.9% 


ECO100669 


LPN 103657 


28% 


39.0% 


36.2% 


ECO100669 


LMO100596 


31% 


41.7% 


43.5% 


EC01 00669 


MAV103780 


24% 


81.9% 


72.4% 


ECO 100669 


MBV 106260 


23% 


81.9% 


73.8% 


ECO 100669 


MLP101364 


22% 


83.9% 


75.3% 


ECO 100669 


MTU200045 


23% 


81.9% 


73.8% 


ECO 100669 


MPN100323 


42% 


19.3% 


17.6% 


ECO 100669 


PMU100355 


45% 


94.5% 


92.7% 


ECO 100669 


PRT1 00195 


58% 


93.7% 


89.8% 


ECO 100669 


SPA102660 


89% 


100% 


100% 


ECO100669 


STY101855 


89% 


100% 


99.2% 


ECO100669 


STM104159 


32% 


45.3% 


39.8% 


ECO100669 


SAU800615 


22% 


96.1% 


93.9% 


ECO100669 


SHA101552 


27% 


37.4% 


33.6% 


ECO100669 


UUR100019 


23% 


43.3% 


38.4% 


ECO100669 


VCH102065 


48% 


92.5% 


93.0% 
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Query Locus ID 
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Identity 


Query Coverage 


Homolog Coverage 


ECO100669 


YPS001274 


65% 


99.6% 


99.2% 


ECO100672 


CAC102879 


34% 


25% 


8.6% 


ECO100672 


ECO100672 


100% 


100% 


100% 


ECO100683 


ABA100225 


26% 


67.7% 


56.8% 


ECO100683 


ABA100477 


27% 


24.1% 


97.4% 


ECO100683 


BAN104847 


19% 


15.4% 


26.9% 


ECO100683 


BAN109223 


29% 


7.2% 


47.8% 


ECO100683 


BAN101440 


29% 


7.6% 


42.7% 


ECO100683 


BAN1 10288 


24% 


23.0% 


18.6% 


ECO100683 


BFR1 04422 


62% 


1.9% 


27% 


ECO100683 


BCE104951 


24% 


86.2% 


67.5% 


ECO100683 


BCE108121 


27% 


52.8% 


59.9% 


ECO100683 


BFU100092 


47% 


6.3% 


98.9% 


ECO100683 


BFU107935 


31% 


21.7% 


7.3% 


ECO100683 


BFU100109 


28% 


14.8% 


59.1% 


ECO 100683 


BFU102581 


29% 


54.0% 


49.1% 


ECO100683 


BMA107682 


24% 


50.1% 


25.9% 


ECO100683 


CAC100404 


29% 


6.3% 


31.6% 


ECO100683 


EBC107494 


28% 


9.8% 


85% 


ECO100683 


EBC103412 


28% 


9.0% 


59.2% 


ECO100683 


EBC104888 


25% 


64.4% 


82.5% 


ECO100683 


ECO100686 


96% 


23.3% 


68.1% 


ECO100683 


ECO101427 


76% 


37.7% 


78.2% 


ECO100683 


ECO100488 


77% 


89.3% 


88.2% 


ECO100683 


ECO103405 


96% 


89.3% 


88.4% 


ECO100683 


ECO103515 


96% 


89.9% 


91.2% 


ECO100683 


ECOl 00683 


100% 


100% 


100% 


ECO100683 


PRT103688 


31% 


7.4% 


73.6% 


ECO100683 


PRT103361 


33% 


8.1% 


78.0% 


ECO100683 


PRT103421 


25% 


54.0% 


66.8% 


ECO100683 


PAE202682 


32% 


90.6% 


89.7% 


ECO100683 


PPU107712 


33% 


7.7% 


93.1% 


ECO100683 


PPU 110484 


26% . 


21.5% 


52.2% 


ECO 100683 


PPU109654 


25% 


9.2% 


55.3% 


ECO100683 


PPU107101 


42% 


3.9% 


5.5% 


ECO100683 


PPU109653 


28% 


41.4% 


38.3% 


ECO100683 


PPU109652 


26% 


55.8% 


54.6% 


ECO100683 


PPU1 10482 


26% 


11.1% 


5.4% 


ECO 100683 


PSY108533 


33% 


5.0% 


83.6% 


ECO 100683 


PSY101322 


59% 


4.2% 


24.3% 


ECO 100683 


PSY105816 


46% 


7.4% 


46.2% 


ECO100683 


PSY102083 


24% 


13.7% 


11.8% 


ECO100683 


SPA106438 


45% 


6.1% 


5.5% 


ECO100683 


SPA100247 


27% 


53.8% 


67.7% 


ECO100683 


STY104094 


25% 


87.3% 


77.3% 


ECO100683 


STY104095 


30% 


53.2% 


39.6% 


ECO100683 


STM103807 


45% 


8.0% 


46.3% 


ECO100683 


STM103806 


25% 


87.3% 


76.6% 


ECO 100683 


YPS002860 


24% 


86.3% 


75.9% 


ECO100702 


ECO102977 


37% 


97.9% 


97.8% 


ECO100702 


ECO100702 


100% 


100% 


100% 


ECO100702 


PRT100741 


24% 


96.3% 


94.1% 


ECO100702 


PRT100538 


22% 


95.7% 


94.0% 


ECO100702 


PRT104405 


27% 


95.7% 


98.3% 
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riOmOlOg L,OCUSJLU 


lGenuty 


111 i on r l*r\\t&mrtc* 

i^ucry v^ovciagc 


riomoiog ^overage 


bcuiou/uz 


ppTi aaqia 




7U.J /0 


QR Qo/ 


rpn i aa7A7 

bcuiou/uz 


pi?T1 AeA1 c 


77% 

Z / / 0 


7% 

i/3» / /0 


OA 7°/, 
/O./ /o 


ECU 100/02 


DpTl A ARIA 

rKl 1U4534 


ZO/0 


oo aoz 
OOJ /o 


R7 A©/ 


bCUlOO/OZ 


PPT1 AA7 07 
rKl 1U4ZU/ 


Zo /0 


OOJ /o 


R7 A% 
O / .f /o 


T?/"V*\ 1 AA7A7 

bCUiOO/OZ 


PT>T1 A1 15R 
rKl 1U1335 


17% 
3Z/0 


J^O.3 /0 


07 1% 


ECO 100702 




110/ 
31/0 


AC 70/ 

y3. / /o 


A 7 A0/ n 
y /.4/0 


bCO 100/02 


ol I 1U41U/ 


170/ 


q<; 70/ 
y3. / /o 


Q£ /tO/ 

yo.4/o 


C/'VM AAOAO 

bCOlOO /02 


VT>QAA77AR 


ICO/ 

JO/0 


Q/C OO/ 

yo.3 /o 


QA A©/ 

y4.o/o 


t?o/^v i aaoaq 
ECO100 /03 


ADA 1 A/f 1 O/l 

AJfc> A 104154 


A70/ 
0/yo 


07 QO/ 

y /.y /o 


QR 10/ 

yo.i /o 


bCUlOO/UJ 


DT)T1 A1 iCOQ 

JDrllUlOZo 


OZ/o 


IvU/o 


QQ *o/ 

yy.3 /o 


bUUlUU/U3 


T>/^T? 1 AQ7AA 

dl-xii try zuu 


OO/o 


OR 6% 1 

>0.O /0 


OR 7% 
yo>£ /o 


bCUlw/U3 


OpTTI 17C7A 

DrU 1 1Z33U 


03 /o 


07 7% ! 

y /. / /o 


07 7% 

^ 1 *£. /0 


tiL/U I UU/U j 


TVETT1 AA C Q7 


f>£% 
oo /o 


00 R% 


/7.J /0 


TJOiTM AA7A1 

bCUiou/U3 


"PAvTA 1 AA/iec 
.DIVLA1UU433 


00 /o 


no £0/ 

7O.O/0 


QR 7% 
yo./ /o 


T7PA1 AAHAO 

bCU 100/03 


r*Tll1 A1 CC7 


3U/o 


Ql A©/ 
y3.4/o 


Q^ no/ 

73.U/0 


bCOlOO /03 


/^T\T> 1 AAA/1 7 

CJL/r 10004Z 


^AO/ 


01 AO/ 
y3,4/o 


Ol Q0/ 

y^.y /o 


ECO 100703 


tjtio 1 a 1 /inc. 

b£>C101o/S ! 


yo% 


1 A AO/ 


1 AAO/ 

lUvyo 


ECO 100703 


T7rf"V\ 1 AAHAO 

ECO 100703 


1 A AO/ 
100% 


1 AAO/ 
100% 


1 AAO/ 

100% 


t"»/~»/'\ i aaoao 

ECO 100703 


T TTWT 1 A A AO C 

HP Y 100025 


43% 


no /io/ 

y3.4% 


OA CO/ 

yo.3% 


T- >/^/^v i AAOAO 

ECO 100703 


Kr\N302361 


A<0/ 

y^% 


OO CO/ 

yy.3% 


1 AAO/ 


ECO 100703 


T TVKT 1 AOOl C 

LrN1032l3 


04% 
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1 AAO/ 


I2/~V\1 AAOA1 

ECO 100703 
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£70/ 
OZ/O 


00 10/ 

yy.i /o 
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yy. i /o 


AA^AO 

bCO 100/03 


\J[ A \/1 A/1Q77 

MA V 10482/ 


</10/ 

34/o 


OR /CO/ 

yo.o/o 


OR AO/ 

ys.o/o 


ECO 100703 


MdVIOIooj 


32% 


OR <0/ 

yo.Oyo 


OR AO/ 

yo.O/o 


"TH^fM AAO AO 

ECO 100/03 


AifT t>1 A1 777 

MbrlOlZ/ / 


^70/ 

3Zyo 
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yo.o/o 
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NGO101276 
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ECO 100703 


XTA /fT?0 At A/CA 

NMb201060 
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/ /% 
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yo.o% 


Q7 00/ 

y /.yyo 


ECO 100703 


Yrb00203y 


o6% 
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100% 
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bCO 100706 


ADA 1 AC AO A 

AJ3A 103020 
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ECO 100706 


NME201057 


56% 


100% 


100% 


ECO 100706 


PRT102073 


92% 


100% 


100% 


FCO 100706 


PAE201582 


70% 


98.8% 


98.6% 


FCO 100706 


PPU103107 


69% 


99.7% 


99.5% 


FCO 100706 


PSY 104872 


70% 


96.8% 


100% 


FCO 100706 


SPA103275 


78% 


48.8% 


100% 


ECO 100706 


STY101918 


97% 


100% 


100% 


ECO 100706 


STM101667 


97% 


100% 


100% 


ECO100706 


SHA100620 


34% 


59.5% 


95.4% 


ECO 100706 


VCH102057 


82% 


100% 


100% 


ECO 100706 


YPS002062 


92% 


100% 


100% 


ECO100712 


ABA101768 


71% 


100% 


98.3% 


ECO100712 


BAN108859 


56% 


100% 


96.3% 


ECO100712 


BAN107819 


65% 


100% 


96.3% 


ECO100712 


BFR12149 


58% 


98.6% 


99.0% 


ECO100712 


BPT102810 


54% 


99.7% 


100% 


ECO100712 


BCE103851 


54% 


99.7% 


100% 


ECO 1007 12 


BFU103478 


52% 


99.7% 


100% 


FCO100712 


BMA108528 


54% 


99.7% 


100% 


ECO100712 


CJU100496 


58% 


99.7% 


99.7% 


ECO100712 


CPN200869 


62% 


98.6% 


97.3% 


ECO100712 

A V — ' A W / A 


CTR200204 


61% 


98.6% 


97.9% 


ECO100712 

J— / V-^ V-/ 1 Vv / A** 


EBC 102737 

X— t x- w v./ x %/x* / f 


95% 


100% 


100% 


ECO 1007 12 

A_i V^V-» 1 \J\J / AL 


ECO 1007 12 


100% 


100% 


100% 


ECO 1007 12 


HIN101170 

A AAA ™ A V/ A A /V 


83% 


100% 


98.6% 


ECO100712 


KPN300770 

X »*X X ™ w v f / V/ 


94% 


100% 


100% 


ECO 1007 12 

AjW A W / A 


LPN101597 

JuA A ^ 1 V i */y / 


78% 


99.3% 


99.0% 


ECO100712 


LMO 100662 


25% 


48.1% 


38.4% 


ECO100712 

L/Wl vv / A A* 


MAV101285 

XTXx XT X v X X* 


54% 


100% j 


99.3% 


ECO100712 


MBV101961 


54% 


94.1% 


92.7% 


ECO100712 


MLP100114 


50% 


99.7% 


99% 


ECO100712 


MTU200943 


54% 


94.1% 


92.7% 


ECO100712 


NGO101261 


72% 


100% 


98.3% 


ECO100712 


NME201066 


72% 


100% 


98.3% 


ECO100712 


PMU100281 


86% 


100% 


100% 


ECO 1007 12 


PRT102068 


94% 


99.7% 


99.3% 


ECO100712 

AyVVlW/ A A# 


PAE201588 


88% 


98.3% 


96.3% 


ECO100712 


PPU101203 


88% 


983% 


96.6% 


ECO 1007 12 


PSY 104865 


88% 


98.3% 


96.9% 


ECO 1007 12 

I^Vv X W / X Xj 


SPA 103281 


88% 


99.3% 


100% 


ECO100712 


STY101933 


94% 


100% 


100% 


ECO100712 


STM101672 

W X X » X X V/ X w r XV 


95% 


100% 


100% 


FCO100712 


SAU801246 


65% 


98.3% 


94.0% 


ECO100712 

<LvV/avv / A*» 


SEP201540 


62% 


98.3% 


94.0% 


FCO 1007 12 


SHA100180 

kj A Ail A V/ Vf A U V 


64% 


84.8% 


93.9% 


FCO 1007 12 

IjV^W a \J\J / lA> 


VCH 102052 

V VA11 vX-V/Ji* 


87% 


99.3% 


99.0% 


FCO100712 


YPS002067 


90% 


99.7% 


99.3% 


FCO100713 


BAN101120 

LTUi A \J A X X v 


29% 


80.8% 


100% 


ECO100713 


BAN 103767 


30% 


94.2% 


95.0% 


ECO100713 


BPT101634 


28% 


94.2% 


80.4% 


ECO100713 


BCE103528 


36% 


40% 


66.2% 


ECO100713 


BCE1 07050 


30% 


82.5% 


85.3% 


ECO100713 


BMA102686 


30% 


82.5% 


85.3% 


ECO100713 


CAC103158 


29% 


95.4% 


95.1% 
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ECO 1007 13 

X-*\S V/ A V/V/ / A *^ 


CBO100441 


31% 


96.2% 


92.5% 


ECO100713 


CDF102412 


32% 


95.4% 


96.2% 


ECO 1007 13 


CDP 100674 


29% 


93.3% 


89.1% 


ECO 1007 13 


EFA202447 


32% 


95% 


97.0% 


ECO 1007 13 


EFM201744 


26% 


95.4% 


94.3% 


ECO 1007 13 


ECO 1007 13 


100% 


100% 


100% 


ECO100713 


MCA101187 


25% 


86.2% 


89.1% 


ECO100713 


MAV103447 


30% 


79.6% 


70.4% 


ECO100713 


PPU107953 


29% 


95% 


74.7% 


ECO100713 


SPA103556 


29% 


97.5% 


95.5% 


ECO100713 


STY104116 


29% 


97.5% 


95.5% 


ECO 1 007 13 


STM 102067 


24% 


93.8% 


92.5% 


ECO100713 


SEP200626 


35% 


28.3% 


54.4% 


ECO 1007 13 

iJVV V/V/ / A ■/ 


SHA1 02044 


28% 


94.6% 


95.4% 


ECO100713 


SMU1 00634 


25% 


95.8% 


97.5% 


ECO100713 

L/V V X V/V/ 9 X +J 


SPN401698 


31% 


96.2% 


98.3% 


ECO 1007 13 


SPY200917 


30% 


96.2% 


95.4% 


ECO 1007 16 


ABA 102257 


69% 


97.5% 


96.6% 


ECO100716 


BAN108041 


38% 


96.6% 


97.3% 


ECO100716 


BFR104147 


43% 


92.9% 


99.4% 


ECO 1007 16 

JUW* W / AV 


BPT102256 


61% 


95.6% 


92.8% 


ECO 1007 16 


BCE 114299 

X-* A~> X JL I X* ^ 


55% 


52.4% 


99.6% 


ECO 1007 16 


BFU 102708 

A*/ A X \J X* f \J w 


57% . 


53.9% 


94.7% 


ECO100716 


BFU103213 


77% 


39.2% 


98.1% 


FCO100716 


BFU 102694 


66% 


98.1% 


95.7% 


ECO 1007 16 


BMA100835 

l/iViiX A V/ V/V/^' */ 


62% 


83.7% 


97.6% 


ECO 1007 16 


BMA 109632 

A-JATJLf xAV/«/V/*/m 


64% 


99.2% 


98.1% 


ECO100716 


CJU 100072 


45% 


95.4% 


96.3% 


ECO100716 


CPN200660 


35% 


95.6% 


97.3% 


ECO100716 


CTR1 00525 


30% 


94.6% 


96.6% 


ECO 10071 6 


CDP 100460 


35% 


92.0% 


84.0% 


ECO100716 


EBC102736 


94% 


63.3% 


100% 


ECO100716 


ECO100716 


100% 


100% 


100% 


FCO100716 


HTN101051 


64% 


98.5% 


99.8% 


ECOl 00716 


KPN300984 


94% 


96.0% 


100% 


ECO 1007 16 

UVVlvVl A \/ 


LPN101998 


59% 


96.0% 


98.4% 


ECO100716 

i-/ v v A V/ \s / A V/ 


MCA1 00290 

I'lVI A. A v UL V/ 


59% 


97.7% 


96.6% 


ECO100716 


PMU100974 


68% 


98.5% 


99.8% 


ECO100716 


PRT103085 


81% 


95.4% 


99.8% 


ECO 1007 16 


PPU 108559 


31% 


94.5% 


91.6% 


ECO 1007 16 


PSY107712 

A A A V/ / / A 


30% 


89.7% 


9L0% 


ECO 1007 16 


SPA103282 


95% 


96.7% 


100% 


ECO 1007 16 


STY101934 


95% 


99.8% 


100% 


ECO 1007 16 

IjVjv/ aw/ / 


STM101673 


96% 


99.8% 


100% 


ECO 1007 16 

A-/ V*' JL \J\J 1 1U 


SAU801086 


30% 


95.8% 


96.2% 


ECO 1007 16 


SHA 1 01 846 


29% 


95.8% 


96.9% 


ECO100716 

A-/ W'N-h' AW f X\J 




70% 


98.3% 


97.0% 


ECO 1007 16 


VCH101814 


74% 


99.2% 


95.9% 


ECO100716 


YPS002068 


86% 


99.8% 


100% 


ECO100725 


ABA105807 


25% 


94.7% 


97.3% 


ECO100725 


BFEU 02268 


27% 


43.0% 


25.9% 


ECO100725 


BPT102433 


25% 


98.1% 


99.1% 


ECO100725 


BBU100541 


23% 


43.0% 


55.7% 


ECO100725 


BCE106489 


25% 


92.8% 


92.4% 
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ECO100725 


BFU105257 


24% 


99.2% 


98.8% 


ECO 100725 


BMA107737 


26% 


100% 


99.6% 


ECO 100725 


CJU100103 


20% 


84.4% 


78.7% 


FPO 100725 


CDF103562 


24% 


39.2% 


22.0% 


FCO 100725 


EBC100263 


85% 


91.6% 


97.6% ! 


ECO 100725 


ECO 100725 


100% 


100% 


100% 


ECO100725 


HPY101257 


25% 


38.4% 


17.4% 


ECO 100725 


KPN300548 


85% 


100% 


99.6% 


ECO100725 


LPN1 01284 


31% 


85.6% 


72.7% 


ECO100725 


MBV103820 


48% 


12.5% 


37.5% 


ECO 100725 


NGO100180 


25% 


25.9% 


30.0% 


ECO100725 


NME201512 


20% 


76.4% 


74.8% 


ECO 100725 


PRT100140 


58% 


99.6% 


99.2% 


ECO100725 


PAE200973 


36% 


80.6% 


77.0% 


ECO100725 


PPU108643 


31% 


94.7% 


96.6% 


ECO100725 


PSY 105481 


41% 


39.5% 


93.7% 


ECO100725 


SPA1 00202 


84% 


74.5% 


100% 


ECO 100725 


STY101953 


90% 


100% 


100% 


ECO 100725 


STM101682 


90% 


100% 


100% 


ECO 100725 


TPA100980 


24% 


35.0% 


9.4% 


ECO 100725 


VCH101804 


34% 


98.9% 


99.6% 


ECO 100725 


YPS002077 


69% 


100% 


100% 


ECO100741 


BPT100548 


42% 


96.0% 


93.5% 


FCO 100741 


BFU102456 


40% 


51.1% 


80.7% 


ECO100741 


BFU1 15706 

x~/x \^/ X X i w 


40% 


51.7% 


72.2% 


ECO 100741 


EBC103505 


88% 


100% 


100% 


ECO 100741 


ECO 100741 


. 100% 


100% 


100% 


ECO100741 


HIN101656 


53% 


99.4% 


99.7% 


ECO100741 


KPN305280 


78% 


100% 


99.7% 


ECO100741 


MCA102353 


44% 


57.4% 


91.9% 


ECO100741 


PMU100742 


50% 


99.4% 


99.7% 


ECO 100741 


PRT105509 


62% 


99.7% 


99.2% 


ECO100741 


PAE201860 


43% 


99.7% 


99.2% 


ECOl 00741 


PPU1 12554 


42% 


95.5% 


94.8% 


ECO 100741 


PSY105309 


43% 


94.3% 


96.3% 


ECO100741 


SPA101804 


91% 


100% 


100% 


ECO 100741 


STY102291 


91% 


200% 


100% 


ECO 100741 


STM 102051 


91% 


100% 


100% 


ECO 100741 


SAU802277 


38% 


57.4% 


99.5% 


ECO100741 


SEP200346 


37% 


58.0% 


98.1% 


ECO 100741 


SHA102072 


42% 


56.8% 


98.5% 


ECO 100741 

X-#V*f X x/ w # ■ X 


VCH103445 


49% 


98.6% 


96.2% 


ECO 100741 

JjW X W / » Jl 


YPS002116 

X X U WA* X XV/ 


70% 


99.1% 


97.2% 


ECO 100748 


CAC102362 


27% 


28.8% 


40.8% 


FCOl 00748 


ERC103508 


79% 


100% 


100% 


ECO100748 


EFM202173 

jwl IYIm vi« X / *J 


28% 


31.4% 


45.6% 


ECO 100748 


ECO 100748 


100% 


100% 


100% 


ECO100748 


KPN307027 


77% 


100% 


100% 


ECO100748 


MLP100102 


30% 


14.1% 


25.8% 


ECO100748 


SPA100494 


59% 


58.3% . 


99.2% 


ECOl 00748 


STY102294 


86% . 


100% 


100% 


ECO 100748 


YPS000085 


25% 


28.6% 


34.6% 


ECO100757 


ABA104944 


30% 


78.1% 


83.9% 


ECOl 00757 


BAN 11 3702 


42% 


45.9% 


72.6% 
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ECO100757 


BAN111016 


36% 


86.3% 


86.7% 


ECO 100757 


BAN 102075 


36% 


88.1% 


87.0% 


ECO100757 


BAN 106548 


34% 


100% 


99.4% 


ECO100757 


BAN1 11025 


34% 


100% 


100% 


ECO 100757 


BFR100859 


26% 


46.2% 


35.5% 


ECO 100757 


BFR102551 


21% 


79.3%> 


60.3% 


ECO 100757 


BPT101117 


36% 


982% 


91.8% 


ECO100757 


BCE 102679 


33% 


98.8% 


92.7% 


ECO 100757 


BFU105518 


35% 


91.8% 


83.2% 


ECO100757 


BMA107904 


35% 


98.8% 


100% 


ECO 100757 


CJU100150 


32% 


92.7% 


93.1% 


ECO100757 


CAC101752 


. 31% 


98.8% 


100% 


ECO100757 


CBO102636 


33% 


98.8% 


99.7% 


ECO100757 


CDF1 01204 


29% 


98.8% 


100% 


ECO100757 


CDP101688 


31% 


86.0% 


98.0% 


ECO 100757 


EBC102210 


89% 


100% 


100% 


ECO100757 


EFA202347 


33% 


98.8% 


100% 


ECO100757 


ECO100757 


100% 


100% 


100% 


ECO100757 


HIN101641 


61% 


99.4% 


96.7% 


ECO 100757 


HPY100755 


27% 


98.8% 


99.7% 


ECO 100757 


KPN303579 


87% 


100% 


100% 


ECO100757 


LMO102857 


31% 


98.8% 


99.1% 


ECO100757 


MCA1 03672 


43% 


99.1% 


89.5% 


ECO 100757 


MAV 105594 


35% 


95.1% 


87.4% 


ECO100757 


MBV 102851 


33% 


92.4% 


83.4% 


ECO 100757 


MTU203069 


33% 


92.4% 


85.5% 


ECO 100757 


PMU100625 


61% 


98.8% 


96.1% 


ECO100757 


PRT104379 


73% 


99.1% 


99.4% 


ECO 100757 


PAE201504 


35% 


99.4% 


99.1% 


ECO 100757 


PPU106301 


36% 


93.3% 


92.2% 


ECO 100757 


PSY 105427 


35% 


98.2% 


99.7% 


ECO 100757 


SPA102732 


91% 


100% 


100% 


ECO 100757 


STY102330 


92% 


100% 


100% 


ECO 100757 


STM 102089 


92% 


100% 


100% 


ECO 100757 


SAU802268 


33% 


100% 


100% 


ECO 100757 


SEP200319 


32% 


100% 


100% 


ECO100757 


SHA101565 


32% 


100% 


100% 


ECOl 00757 


SMU1 00479 


23% 


57.1% 


50.4% 


ECO 100757 


VCH101005 


63% 


100% 


98.5% 


ECO100757 


YPS002149 


78% 


99.1% 


99.4% 


ECO 100777 


BPT102988 


35% 


92.2% 


95.2% 


ECO100777 

V/ X V/ V/ Iff 


BCE 112934 


54% 


97.8% 


95.4% 


ECO 100777 

liV/V A W 9 9 9 


CAC102641 


28% 


89.2% 


90.0% 


ECO 100777 


ECO100777 


100% 


100% 


100% 


ECO 100777 


KPN303263 


70% 


99.7% 


100% 


ECO 100777 


PAE201251 


32% 


65.9% 


69.8% 


ECO 100777 


PPU1 10335 


35% 


67.0% 


69.8% 


ECO100784 


BAN 110623 


55% 


5.5% 


81.1% 


ECO100784 


BAN108902 


30% 


31.7% 


84.3% 


ECO100784 


BCE100234 


33% 


41.2% 


84.5% 


ECO100784 


BFU111584 


27% 


72.5% 


65.4% 


ECO100784 


CAC100165 


28% 


33.0% 


88.1% 


ECO100784 


CBO103029 


25% 


28.4% 


75.8% 


ECO 100784 


CDP101252 


. 28% 


27.1% 


60.3% 
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ECOl 00784 


EBC1 00646 


89% 


49.1% 


100% 


ECO 100784 


EFA201399 


30% 


32.6% 


82.4% 


ECO 100784 


ECOl 00784 


100% 


100% 


100% 


ECO 100784 


KPN306689 


80% 


92.6% 


99.2% 


ECO100784 


LMO100404 


28% 


34.0% 


92.2% 


ECO 100784 


MAV104987 


26% 


33.8% 


85.6% 


ECOl 00784 


MBV105868 


27% 


33.6% 


89.3% 


ECO100784 


MTU203064 


27% 


33.6% 


89.3% 


ECO100784 


PAE205116 


23% 


93.9% 


97.8% 


ECO 100784 


PPU108041 

x x vy x w w t * 


24% 


92.6% 


98.6% 


ECO100784 


PSY102229 


25% 


60.8% 


77.4% 


ECO100784 


SPA100728 


92% 


34.9% 


100% 


ECO 100784 


STY 102372 


85% 


94.3% 


100% 


ECO100784 


SAU800361 


30% 


32.1% 


87.7% 


ECO100784 


SEP201337 


28% 


32.1% 


88.3% 


ECO 100784 


SHA102218 


31% 


32.6% 


89.1% 


ECO100784 


SMU101383 


28% 


29.4% 


79.6% 


ECO100784 


SPN401595 


29% 


19.8% 


79.6% 


ECO 100784 


SPY201460 


30% 


28.2% 


77.9% 




BPT102642 


71% 


100% 


99.2% 


FCO 100785 


BCE104102 


70% 


100% 


99.2% 


ECO 100785 


BFU 108289 


57% 


99.6% 


86.0% 


ECO 100785 


BMA103265 


70% 


100% 


99.2% 


ECO100785 


CJU100833 


51% 


99.6% 


98.8% 


ECO 100785 


CAC102217 


57% 


99.2% 


97.1% 


ECO100785 


CBO101000 


56% 


99.6% 


92.3% 


ECO 100785 


EBC100550 


93% 


61.2% 


100% 


ECO100785 


EFA200968 


56% 


97.9%) 


95.9% 


ECO100785 


ECO 100785 


100% 


100% 


100% 


ECO 100785 


KPN303595 


93% 


100% 


100% 


ECO100785 


LPN 103564 


38% 


98.8% 


98.2% 


ECO 100785 


SPA1 01969 


91% 


100% j 


100% 


ECO100785 


STY 102373 


95% 


100% 


100% 


ECO 100785 


SHA 100687 


54% 


93.3% 


99.6% 


ECOl 00785 


SMU100131 


57% 


99.2% 


96.7% 


ECO 100785 


SPN400728 


56% 


99.6% 


98.0% 


ECO100785 


YPS000346 


83% 


100% 


100% 


ECO100786 


BAN105137 


37% 


93.2% 


98.5% 


ECO 100786 


BAN106432 


38% 


93.6% 


87.8% 


ECO100786 


BCE107126 


60% 


100% 


92.8% 


ECO 100786 


BMA 105276 


60% 


100% 


100% 


ECO100786 


CJU100870 


37% 


97.3% 


80.8% 


ECO100786 


EBC 100624 


93% 


100% 


100% 


ECO100786 


EFA201954 

X—^X X 1 i» V# X -X w 


37% 


97.3% 


42.3% 


ECO100786 


EFM202037 


33% 


94.1% 


94.9% 


ECO 100786 


ECO 100786 


100% 


100% 


100% 


ECO 100786 


HPY101152 

X JLX X i. VI X *J 


27% 


99.1% 


98.2% 


ECO100786 


KPN303596 


94% 


100% 


100% 


ECO100786 


LMO100160 


38% 


95.4% 


42.7% 


ECO100786 


NGO100237 


38% 


98.2% 


97.6% 


ECO100786 


NME201568 


38% 


98.2% 


97.6% 


ECO100786 


PRT102830 


34% 


91.8% 


79.1% 


ECO 100786 


PAE205070 


43% 


95.0% 


63.8% 


ECO100786 


PPU106787 


45% 


95.0% 


63.8% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100786 


PSY102557 


39% 


99.1% 


97.7% 


ECOl 00786 


SPA101970 


95% 


99.5% 


100% 


ECO100786 


STY102374 


96% 


100% 


100% 


ECO100786 


SMU101490 


38% 


92.2% 


40.8% 


ECO100786 


SPN400409 


39% 


92.2% 


67.8% 


ECO100786 


SPY200205 


37% 


913% 


40.0% 


ECO100786 


VCH103754 


36% 


92.2% 


74.8% 


ECO100786 


YPS000343 


83% 


100% _J 


100% 


ECO100791 


EBC102171 


80% 


99.8% 


99.6% 


ECO100791 


ECO100791 


100% 


100% 


100% 


ECO100791 


HIN101041 


29% 


77.6% 


82.7% 


ECO100791 


HIN100985 


31% 


91.8% 


92.5% 


ECO100791 


KPN301162 


77% 


98.7% 


100% 


ECO100791 


LPN101642 


24% 


33.8% 


27.8% 


ECO100791 


NGO100602 


42% 


24.3% 


72.7% 


ECO100791 


NME101282 


34% 


86.1% 


83.6% 


ECO100791 


PRT100704 


35% 


93.7% 


95.3% 


ECO100791 


SPA102068 


80% 


74.6% 


100% 


ECO100791 


STY102390 


83% 


99.8% 


100% 


ECO100798 


ABA103859 


41% 


99.3% 


99.6% 


ECO 100798 


CBO103381 


29% 


94.8% 


97.0% 


ECOl 00798 


CDF100774 


31% 


96.3% 


98.5% 


ECO 100798 


CDP100194 


28% 


97.0% 


98.5% 


ECO100798 


EBC101153 


80% 


99.6% 


100% 


ECOl 00798 


ECO 100798 


100% 


100% 


100% 


ECO100798 


KPN302749 


81% 


100% 


100% 


ECO100798 


LMO102831 


36% 


98.5% 


99.6% 


ECO100798 


MGE100271 


23% 


93.7% 


96.0% 


ECOl 00798 


SPA1 00708 


88% 


99.3% 


100% 


ECO100798 


STY 102396 


88% 


99.3% 


100% 


ECO100798 


STM102169 


88% 


99.3% 


100% 


ECO100798 


SAU802525 


36% 


95.2% 


97.4% 


ECO100798 


SEP201092 


35% 


96.3% 


97.4% 


ECO100798 


SMU100886 


36% 


97.0% 


98.5% 


ECO 100798 


SPN401305 


33% 


97.4% 


98.9% 


ECOl 00798 


SPY200407 


29% 


96.3% 


99.6% 


ECO100799 


EBC101152 


92% 


94.0% 


100% 


ECO100799 


ECO100799 


100% 


100% 


100% 


ECO100799 


KPN302752 


92% 


100% 


100% 


ECO100799 


SPA100176 


95% 


39.5% 


99.1% 


ECO100799 


STY1 02397 


95% 


100% 


100% 


ECO100799 


SMU101536 


50% 


99.0% 


97.1% 


ECO 100799 


SPN400232 


50% 


99.9% 


98.7% 


ECO100799 


SPY201569 


53% 


99.0% 


98.6% 


ECO100808 


BAN100561 


50% 


91.1% 


100% 


ECO100808 


BAN104237 


51% 


91.1% 


92.0% 


ECO100808 


BPT101723 


71% 


92.7% 


94.0% 


ECO100808 


BCE106581 


76% 


93.4% 


95.3% 


ECOl 00808 


BFU105826 


76% 


95.4% 


96.3% 


ECO100808 


BMA100352 


76% 


93.4% 


93.7% 


ECO100808 


CDP100606 


41% 


87.8% 


98.2% 


ECO100808 


EBC102792 


87% 


100% 


100% 


ECO100808 


ECO 100808 


100% 


100% 


100% 


ECO100808 


KPN302758 


87% 


100% 


100% 
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Query Coverage 


Homolog Coverage 


ECO 100808 


LPN 102009 


30% 


71.9% 


53.3% 


ECO 100808 


MAV102744 


36% 


90.1% 


93.8% 


ECO 100808 


MBV101586 


35% 


90.1% 


95.1% 


ECO 100808 

XjwV/ X W Ww 


MTU203610 


36% 


85.5% 


97.4% 


ECO100808 


SPA101182 


90% 


100% 


100% 


ECO100808 

X\-t^s\*r A Ww W 


STY102416 


91% 


100% 


100% 


ECO100808 

X^V/V/ x w w w 


STM 102205 


91% 


100% 


100% 


ECO100808 


SAU800207 


37% 


90.8% 


70.8% 


ECO 100808 


SPY201539 


33% 


74.6% 


83.2% 


ECO100809 

JL- /V^V-/ X WW^ 


ECO100809 


100% 


100% 


100% 


ECO 100809 


MCA102378 


23% 


13.9% 


50.8% 


ECO100809 


SAU802073 


32% 


6.0% 


9.9% 


ECO 1008 10 


CAC100997 


29% 


36.0% 


63.8% 


ECO100810 


CAC102604 


28% 


51.8% 


91.3% 


ECO100810 


ECOl 008 10 


100% 


100% 


100% 


ECQ100811 


j\BA101330 


68% 


98.4% 


98.2% 


ECO100811 


BFR1 02640 


38% 


97,3% 


98.1% 


ECO100811 


BPT100744 

J-*X X X W ' 9 w 


73% 


98.4% 


99.1% 


ECO 1008 11 


BCE106919 

X^r X—* X W ✓ X *S 


64% 


98.6% 


99.6% 


ECO 100811 


BFU100161 


64% 


97.7% 


100% 


ECO 1008 11 


BMA105812 


62% 


97.7% 


97.4% 


ECO 1008 11 


CJU101372 


34% 


95.2% 


95.2% 


ECO100811 


CPN200500 


37% 


99.1% 


87.9% 


ECO 100811 


CAC101960 


36% 


97.5% 


97.3% 


ECO100811 


CBO 102372 


38% 


97.5% 


97.3% 


ECO 1008 11 


CDF1 00866 


39% 


97.5% 


98.0% 


FCO100811 


EBC1 02793 


96% 


100% 


100% 


ECO 1008 11 


ECO 1008 11 

JjV/V X WU X X 


100% 


100% 


100% 


ECO 1008 11 


HPY 100722 

XXX X X \J\J S 


30% 


95.0% 


94.8% 


ECO 1008 11 

X^KsKS X WO x X 


KPN302759 


94% 


100% 


100% 


ECO 10081 1 

J-r\s\S X KJ\JL> X X 


LPN100817 


60% 


42.0% 


100% 


ECO 1008 11 


MCA 1001 09 


62% 


99.3% 


86.8% 


ECO100811 

Jjvvy X vvU x X 


PMU101571 

X 1*1 X \J X *J f A 


75% 


98.4% 


98.7% 


ECO100811 

x-fV^\_^ x v w x x 


PRT105016 

X XV X X V *J v x v 


87% 


100% 


99.5% 


ECO100811 


PAE200915 


73% 


99.1% 


99.5% 


ECO100811 


PPU104571 


71% 


100% 


100% 


ECO100811 

X-* V.-* W X WW x x 


PSY104389 


70% 


91.6% 


98.8% 


ECO100811 


SPA101181 


97% 


100% 


100% 


ECOl 00811 

Xs\* r S\S x wu x x 


STY102418 

XXX v/X* * X L/ 


97% 


100% 


100% 


ECO 1008 11 

iwV/V/ X UUU X X 


SPY200723 


31% 


16.8% 


28.5% 


ECO100811 

x_rfV^ vy X UV/U X X 


VCH102583 


77% 


97.7% 


91.7% 


ECO 100836 


CPN200269 


31% 


88.5% 


83.4% 


FCO 100836 

JL* vv/ x WO JU 


CTR200650 


29% 


91.8% 


86.1% 


ECO100836 


EBC100514 


87% 


100% 


93.8% 


FCO 100836 


FCOl 00836 


100% 


100% 


100% 


FCOl 00836 


HPY101155 

111 X X v X X~S«/ 


24% 


84.4% 


73.6% 


FCO 100836 


KPN302146 


87% 


100% 


98.0% 


FCOl 00836 


T PN1 00743 


23% 


99.2% 


96.0% 


ECO100836 


LPN 103487 


27% 


97.5% 


98.3% 


ECO100836 


LPN102814 


33% 


94.7% 


95.2% 


ECO100836 


LPN101937 


26% 


98.4% 


97.6% 


ECO100836 


LPN103612 


32% 


97.5% 


99.2% 


ECO 100836 


MCA100559 


35% 


90.9% 


84.4% 


ECO100836 


MCA102170 


36% 


95.5% 


91.7% 
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Ouerv LocusIT) 
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Query Coverage 


Homolog Coverage 


ECO 10083 6 


MCA100560 


36% 


92.6% 


83.1% 


ECO100836 


PAE205148 


42% 


99.2% 


96.4% 


ECO 10083 6 


PPU109095 


43% 


89.3% 


97.7% 


ECO 10083 6 


SPA 102374 


91% 


97.5% 


100% 


ECO100836 


STY 102490 


91% 


100% 


100% 


ECO 10083 6 


SEP100077 


33% 


90.1% 


79.3% 


ECO 100836 


SMU 100993 


32% 


91.8% 


82.7% 


ECO 10083 8 


EBC1 04449 


92% 


75.2% 


100% 


ECO100838 


ECO100838 


100% 


100% 


100% 


ECO 100838 


HIN101151 


55% 


95.4% 


94.1% 


ECO 10083 8 


KPN301800 


91% 


99.6% 


99.6% 


ECO 10083 8 


PMU100125 


55% 


95.4% 


94.2% 


ECOl 00838 


PRT100750 


67% 


100% 


100% 


ECO 10083 8 


SPA100500 


91% 


45.4% 


100% 


ECO 10083 8 


STY 102492 


94% 


99.6% 


99.6% 


ECO100838 


VCH103478 


53% 


92.9% 


89.1% 


ECO100838 


YPS001173 


79% 


100% 


100% 


ECO 100844 


BAN111580 


48% 


8.9% 


77.5% 


ECO 100844 


BAN100129 


33% 


66.2% 


83.3% 


ECO 100844 


BAN113145 


35% 


94.0% 


98.8% 


ECOl 00844 


BFR13634 


23% 


95.4% 


99.1% 


ECO 100844 


EBC102012 


88% 


96.0% 


100% 


ECO 100844 


ECO 100844 


100% 


100% 


100% 


ECO 100844 


KPN300042 


88% 


43.6% 


96.2% 


ECO 100844 


KPN301813 


89% 


96.6% 


100% 


ECO100844 


LPN103633 


35% 


93.1% 


97.6% 


ECO 100844 


MAV 100805 


25% 


92.6% 


89.6% 


ECO 100844 


MBV104384 


23% 


92.0% 


88.1% 


ECO 100844 


MTU201091 


23% 


92.0% 


88.1% 


ECO100844 


PAE204359 


31% 


95.4% 


99.7% 


ECOl 00844 


PPU101560 


29% 


94.0% 


97.9% 


ECO 100844 


PSY101773 


30% 


94.0% 


97.9% 


ECO100844 


SPA100744 


84% 


100% 


100% 


ECO 100844 


STY 102502 


93% 


96.6% 


100% 


ECO 100844 


SMU 1007 12 


25% 


94.8% 


95.1% 


ECO 100844 


YPS002695 


44% 


94.3% 


97.3% 


ECO 100844 


YPS001180 

X X \J\J\J X X \J\J 


73% 


95.7% 


99.1% 


ECO 100848 


BCE1 11932 


31% 


95.0% 


89.3% 


ECO100848 

A^VV X WWW ¥ W 


BFU1 11768 

±-J X V*/ XXX/ WW 


29% 


94.7% 


88.1% 


ECO 100848 


BMA108604 


31% 


95.0% 


89.2% 


ECO 100848 


CAC101222 


26% 


58.7% 


70.5% 


ECO100848 


CBO101327 


21% 


65.5% 


79.2% 


ECO100848 


CDF103953 


36% 


19.9% 


9.8% 


ECO100848 


CDP1 00938 


27% 


88.5% 


76.3% 


ECO 100848 


EBC102313 


86% 


100% 


100% 


ECO100848 


ECO 100848 


100% 


100% 


100% 


ECO 10084 8 


KPW01808 


89% 


100% 


100% 


ECO 100848 


LPN1 00990 

A~tA 1 ™ 


29% 


96.6% 


53.9% 


ECOl 00848 


MBV101709 


28% 


78.9% 


68.7% 


ECO100848 


MTU203187 


28% 


78.9% 


68.7% 


ECO100848 


PRT102449 


55% 


100% 


100% 


ECO 100848 


PAE205406 


30% 


94.7% 


92.6% 


ECO100848 


PPU107514 


27% 


94.1% 


91.6% 


ECO100848 


PSY102789 


27% | 95.7% 


93.4% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO10Q848 ! 


SPA100209 


87% 


95.7% 


100% 


ECO100848 


STY102872 


89% 


100% 


99.7% 


ECO100848 


YPS001188 


59% 


99.1% 


97.4% 


ECO 100850 


ABA101625 


29% 


92.7% 


97.4% 


ECO 100850 


BFR1 05073 


28% 


60.3% 


97.1% 


ECO 100850 


BFR10379 


34% 


60.3% 


97% 


ECO 100850 


CBO100922 


37% 


54.0% 


86.9% 


ECOl 00850 


EBC102315 


84% 


94.9% 


100% 


ECO100850 


ECO100850 


100% 


100% 


100% 


ECO 100850 


HIN101420 


47% 


60.3% 


97.4% 


ECO100850 


KPN301812 


82% 


94.9% 


100% 


ECO100850 


MCA102941 


38% 


93.7% 


97.4% 


ECO100850 


NGO101297 


39% 


93.3% 


97% 


ECO 100850 


NME201609 


39% 


93.7% 


97.3% 


ECO100850 


PMU100465 


45% 


94.9% 


99.0% 


ECO100850 


PRT103160 


59% 


94.9% 


100% 


ECO100850 


SPA100944 


88% 


94.9% 


100% 


ECO100850 


STY1 02874 


88% 


94.9% 


100% 


ECO100850 


VCH101132 


52% 


94.3% 


98.3% 


ECO100850 


YPS001192 


71% 


94.6% 


100% 


ECO100851 


ABA105899 


66% 


98.7% 


99.1% 


ECO 100851 


BAN1 10789 


36% 


95.2% 


98.6% 


ECO100851 


BAN1O0809 


43% 


98.7% 


46.2% 


ECO100851 


BCE1 13237 


66% 


99.1% 


93.1% 


ECO100851 


BFU108967 


66% 


99.1% 


89.6% 


ECO100851 


BMA109080 


70% 


95.7% 


94.4% 


ECO100851 


CDF103952 


26% 


60.2% 


46.6% 


ECO 100851 


EBC102316 


89% 


100% 


100% 


ECO100851 


EFA200743 


45% 


99.1% 


99.5% 


ECO100851 


ECOl 00851 


100% 


100% 


100% 


ECO100851 


KPN301409 


90% 


72.7% 


94.4% 


ECOl 00851 


PAE204031 


71% 


99.1% 


99.6% 


ECO 100851 


PPU1 07265 


69% 


98.3% 


97.0% 


ECO100851 


SPN401602 


37% 


97.4% 


97.7% 


ECO100852 


BFU100163 


23% 


79.7% 


75.4% 


ECO100852 


CBO101403 


24% 


31.7% 


26.2% . 


ECO100852 


EBC102317 


84% 


92.9% 


100% 


ECO100852 


ECO100852 


100% 


100% 


100% 


ECO100852 


KPN301415 


86% 


100% 


100% 


ECO100852 


PMU100466 - 


38% 


99.3% 


99.8% 


ECO100852 


PRT101841 


55% 


100% 


100% 


ECO100852 


PPU1 00582 


20% 


79.7% 


70.3% 


ECO100852 


PSY101212 


22% 


79.7% 


72.5% 


ECO 100852 


SPA101097 


82% 


61.6% 


100% 


ECO100852 


STY 102875 


89% 


100% 


100% 


ECO100852 


STM1 02673 


89% 


100% 


100% 


ECO100852 


VCH 103268 


43% 


99.5% 


97.7% 


ECO100852 


YPS001193 


64% 


100% 


99.8% 


ECO100867 


ABA 105367 


43% 


95.5% 


99.5% 


ECQ100867 


BAN106540 


36% 


80.5%» 


98.4% 


ECO100867 


BAN103047 


39% 


95.7% 


97.9% 


ECO100867 


BFR11901 


44% 


95.5% 


99.5% 


ECO100867 


BPT102656 


54% 


98.0% 


98.2% 


ECO100867 


BCE1 14975 


54% 


95.7% 


96.8% 
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ECO100867 


BFU101858 


54% 


93.1% 


99.5% 


ECO100867 


BMA1 10026 


54% 


95.7% 


96.8% 


ECO 100867 


CJU100186 


32% 


84.8% 


89.3% 


ECO 100867 


CAC102995 


47% 


94.6% 


94.8% 


ECO100867 


CBO100306 


35% 


91.9% 


96.4% 


ECO 100867 


CDF1 00879 


35% 


94.0% 


96.5% 


ECO100867 


CDP 100385 


44% 


95.5% 


92.9% 


ECO 100867 


EBC101259 


94% 


100% 


100% 


ECO 100867 


EFA202198 


38% 


91.5% 


94.8% 


ECO100867 


EFM200319 


38% 


96.0% 


92.4% 


ECO 100867 


ECO100867 


100% 


100% 


100% 


ECO 100867 


HIN101557 


73% 


100% 


100% 


ECO 100867 


HPY101009 


31% 


84.8% 


90.0% 


ECO 100867 


KPN301123 


95% 


99.8% 


100% 


ECO100867 


LPN101679 


50% 


87.5% 


97.7% 


ECO 100867 


LMO 100087 


37% 


93.7% 


99.1% 


ECO100867 


MCA101668 


45% 


90.2% 


94.9% 


ECO 100867 


MAV102138 


44% 


93.3% 


90.4% 


ECO100867 


MBV100989 


42% 


95.1% 


92.7% 


ECO100867 


MLP100308 


42% 


94.2% 


87.5% 


ECO 100867 


MTU202522 


42% 


95.1% 


92.7% 


ECO 100867 


NGO101204 


54% 


95.5% 


96.6% 


ECO 100867 


NME201305 


54% 


96.6% 


97.7% 


ECO100867 


PMU1 00257 


73% 


99.8% 


100% 


ECO100867 


PRT102616 


85% 


100% 


97.8% 


ECO 100867 


PAE202611 


60% 


97.8% 


98.2% 


ECO 100867 


PPU 100863 


59% 


97.8% 


98.2% 


ECO 100867 


PSY104188 


60% 


96.6% 


97.3% 


ECO100867 


SPA103469 


95% 


99.8% 


100% 


ECO 100867 


STY102895 


97% 


100% 


100% 


ECO100867 


STM102717 


97% 


100% 


100% 


ECO100867 


SAU801627 


36% 


90.6% 


94.1% 


ECO 100867 


SEP201572 


35% 


90.6% 


94.3% 


EC01 00867 


SHA100667 


39% 


38.0% 


76.4% 


ECO100867 


SMU100656 


36% 


91.1% 


95.0% 


ECO 100867 


SPN401614 


36% 


91.1% 


94.6% 


ECO100867 


SPY201532 


37% 


91.1% 


94.8% 


ECOl 00867 


UUR100196 


31% 


91.3% 


95.1% 


ECO 100867 


VCH101089 


73% 


99.8% 


99.6% 


ECO 100867 


YPS001228 


86% 


100% 


100% 


ECO100868 


ABA101808 


66% 


99.8% 


99.8% 


ECO100868 


BAN101821 


48% 


96.0% 


96.7% 


ECO 100868 


BAN102446 


52% 


98.8% 


98.8% 


ECO100868 


BFR104902 


40% 


98.1% 


98.3% 


ECO100868 


BPT102654 


55% 


99.1% 


98.9% 


ECO 100868 


BBU 100225 


33% 


99.8% 


99.1% 


ECO100868 

A-*V^Vh^ jl www 


BCE1 11542 

XJ V_^J — ) ± X X *S \ X* 


55% 


50.7% 


98.2% 


ECO 100868 


BFU101860 

1—* x \*J x V x \J\J\J 


62% 


99.3% 


98.4% 


ECO100868 


BMA100713 


62% 


99.8% 


98.4% 


ECO100868 


CJU100357 


47% 


98.1% 


99.8% 


ECO100868 


CPN200980 


40% 


99.8% 


98.8% 


ECO100868 


CTR200102 


40% 


99.8% 


98.6% 


ECO100868 


CAC102168 


46% 


98.4% 


98.6% 


ECO100868 


CBO103963 


48% 


99.8% 


99.8%' 
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Ouerv T^ocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO 100868 


CDF100043 


49% 


24.0% 


90.6% 


ECO 100868 


CDF1 00480 


48% 


98.4% 


98.6% 


FC0 100868 


CDF100128 

V^X^X XWXA.W 


47% 


98.4% 


98.6% 


FC0 100868 


CDP 100672 

vX/l X WWW / A# 


38% 


98.4% 


97.9% 


EC0 100868 


EBC101260 

X- vX-' V— ' X W X A* wv 


92% 


100% 


100% 


ECO 100868 


EFA202450 


52% 


99.8% 


99.8% 


ECO 100868 


EFA200752 


53% 


99.8% 


99.8% 


ECO 100868 


EFM202627 


51% 


99.8% 


99.8% 


ECO100868 


ECO 100868 


100% 


100% 


100%o 


ECO 100868 


HIN100109 


77% 


100% 


99.8% 


ECO 100868 


HPY101459 


47% 


98.4% 


100% 


ECO 100868 


KPN301832 


95% 


74.4% 


100% 


FC0 100868 


LPN101085 

J— 'X 111 lUJtV/UJ 


58% 


99.8% 


99.3% 


FC0 100868 


LMO102194 


51% 


99.8% 


99.1% 


ECO 100868 


MCA1 00776 


60% 


99.8% 


99.8% 


FC0 100868 


MAV103250 


37% 


98.4% 


97.2% 


ECO 100868 


MBV 105246 


36% 


99.8% 


99.0% 


ECO 100868 

i-tV/V/ J. WWWW 


MLP100058 


34% 


98.4% 


97.8% 


ECO 100868 


MTU203779 


36% 


99.8% 


99.0% 


ECO 100868 

X wvwvw 


MGE1 00005 


38% 


98.6% 


98.8% 


FC01 00868 


MPN1 00149 

1» XX 1 ^ X \I\f X » ✓ 


38% 


98.6% 


98.1% 


FCO 100868 


NGOl 00535 


64% 


99.1% 


98.6% 


ECO 100868 


NME201792 


64% 


99.1% 


98.6% 


ECO 100868 


PMU100258 

X 1tX\_/ X \J \J U 


77% 


100% 


100% 


ECO 100868 

X_«V^V^ 1 Wv_>W*_J 


PRT102618 

X XV X XWA.WXW 


81% 


100% 


100% 


ECO 100868 


PAE202610 


65% 


100% 


100% 


ECO 100868 


PPU 100866 


67% 


99.8% 


99.8% 


ECO 100868 

J-^V*V^ X www 


PSY104164 

x *—* x x v * x v * 


66% 


100% 


100% 


ECO 100868 


SPA103470 


95% 


100% 


100% 


ECO 100868 

i-<v>vy X VIS WW 


STY1 02896 


97% 


100% 


100% 


ECO 100868 

x~< v-* vy x wwww 


STM102719 

k*r X XTX X wXV / X / 


97% 


100% 


100% 


ECO100868 


SAU800009 


51% 


98.8% 


97.9% 


ECO 100868 

XyV->V/ iWUw 


SEP201273 


53% 


98.8% 


97.9% 


ECO 100868 


SHA1 02263 


52% 


98.8% 


97.9% 


ECO 100868 


SMU101313 


55% 


99.8% 


99.1% 


ECO100868 


SPN400372 


55% 


99.8% 


94.8% 


ECO 100868 


SPY201341 


56% 


98.8% 


98.4% 


ECO 100868 


TP A 100639 


33% 


99.8% 


98.8% 


ECO100868 


UUR100105 


47% 


98.4% 


99.8% 


ECO 100868 


VCH101091 

» \_/X X X V X \J ^ A 


71% 


100% 


100% 


ECO100868 


YPS001230 

X X UV/v XA'«/v 


84% 


100% 


100% 


ECO 100869 

JjVW x www^ 


BCE 108240 


28% 


92.4% 


98.1% 


ECO 100869 


BFU 105642 

X_>X w X V/JUt« 


27% 


96.1% 


98.7% 


ECO 100869 

X_>VyV^ X WW W</ 


FBC101397 


90% 


96.3% 


100% 


ECO 100869 

LiVW X WOU7 


FCO 100869 


100% 


100% 


100% 


ECO 100869 


HTN101025 

X ill 'I 1 VI \J£* -J 


74% 


100% 


97.4% 


ECO 100869 

X-»V«^^f X www«^ 


KPN301830 


89% 


100% 


96.4% 


ECO 100869 

X-*V_^\«^ X wwww^ 


PMU 101754 


74% 


100% 


93.5% 


ECO100869 


PRT1 05822 


80% 


99.6% 


100% 


ECO100869 


SPA103471 


90% 


99.9% 


97.9% 


ECO 100869 


STY102898 


92% 


99.9% 


96.3% 


ECOl 00869 


STM103286 


93% 


99.9% 


96.3% 


ECO 100869 


YPS000005 


82% 


99.9% 


96.3% 


ECO100875 


BCE105376 


36% 


99.7% 


96.5% 
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Query Locus ID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO 100875 


BFU 114870 


41% 


95.7% 


96.7% 


ECO 100875 


BMA101338 


35% 


95.4% 


96.4% 


ECO 100875 


EBC103818 


40% 


94.4% 


96.6% 


ECO 100875 


ECO100875 


100% 


100% 


100% 


ECO 100875 


KPN301597 


38% 


95.4% 


99.7% 


ECO 100875 


PMU101945 


47% 


32.1% 


66.0% 


ECO100875 


PAE201737 


42% 


94.7% 


95.4% 


ECO100875 


PSY108744 


39% 


95.4% 


95.7% 


ECO100875 


SPA101562 


37% 


94.4% 


98.3% 


ECO100875 


STY103217 


37% 


97.4% 


95.2% 


ECO100876 


BAN1 12918 


36% 


58.2% 


58.6% 


ECO 100876 


BAN107114 


36% 


58.2% 


58.6% 


ECO100876 


BFR102217 


24% 


37.8% 


52.9% 


ECO 100876 


BFR104285 


27% 


36.7% 


49.7% 


ECO100876 


BPT1 03683 


29% 


46.9% 


40.4% 


ECO 100876 


BFU103218 


36% 


63.8% 


59.6% 


ECOl 00876 


CAC 100905 


30% 


53.6% 


51.5% 


ECO 100876 


CBO103246 


33% 


56.6% 


58.2% 


ECO 100876 


EBC102970 


30% 


81.1% 


83.4% 


ECO 100876 


ECO100876 


100% 


100% 


100% 


ECO 100876 


HIN101513 


33% 


79.1% 


79.2% 


ECO 100876 


LMO101606 

XJ X T X X V X V V V/ 


33% 


30.1% 


30.3% 


ECO 100876 


PMU100887 


29% 


87.8% 


86.8% 


ECO 100876 


PSY103215 


26% 


55.1% 


50.5% 


ECO 100876 


SAU800601 


27% 


47.4% 


51.7% 


ECO100876 


SEP201386 


27% 


47.4% 


58.8% 


ECOl 00876 


SHA102380 


24% 


95.4%> 


90.1% 


ECO 100876 


SHA102445 


33% 


56.6% 


62.5% 


ECO 100876 


SMU 102024 


33% 


55.1% 


55.9% 


ECO100885 


ABA100088 


49% 


95.6% 


96.5% 


ECO100885 


BAN 107282 


44% 


15.9% 


83.7% 


ECO 100885 


BAN 109524 


43% 


83.3% 


95.0% 


ECO100885 


BAN 105277 


47% 


92.5% 


93.3% 


ECOl 00885 


BFR11517 


38% 


84.1% 


92.9% 


ECO100885 


BPT100195 


57% 


94.7% 


94.6% 


ECO100885 


BBU100127 


29% 


90.7% 


92.3% 


ECO100885 


BCE104244 


52% 


95.2% 


93.0% 


ECO100885 


BFU 102075 


52% 


94.3% 


86.8% 


ECO 100885 


BMA105406 


52% 


95.6% 


90.3% 


ECO100885 


CPN200178 


42% 


93.0% 


95.8% 


ECO100885 


CTR200727 


42% 


96.5% 


99.5% 


ECO100885 


CAC100619 


37% 


95.6% 


98.2% 


ECO100885 


CBO103038 


40% 


91.6% 


89.1% 


ECO100885 


CDF1 00096 

V_v X^X X X VVV^ZV/ 


40% 


93.0% 


95.8% 


ECO100885 


CDP101063 

V— ^ xs X X \/ X \J \J +s 


43% 


91.6% 


86.7% 


ECO100885 


EBC 100426 


94% 


95.2% 


100% 


ECO100885 


EFA201887 


41% 


95.2% 


95.6% 


ECO100885 


ECO100885 


100% 


100%» 


100% 


ECO100885 


HIN101612 


63% 


89.0% 


77.0% 


ECO100885 


HIN101191 


64% 


95.2% 


93.5% 


ECO100&85 


KPN300479 


91% 


78.0% 


100% 


ECO100885 


LPN101006 


50% 


96.5% 


95.7% 


ECO100885 


LMO 100736 


42% 


95.6% 


96.4% 


ECO100885 


MCA101968 


46% 


96.5% 


92.2% 
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Query LocusID 


Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100885 


MAV102017 


41% 


97.4% 


97.4% 


ECO100885 


MBV105382 


40% 


96.5% 


95.7% 


ECO100885 


MLP100851 


43% 


95.6% 


96.0% 


ECO100885 


MTU201690 


40% 


96.5% 


95.7% 


ECO100885 


MGE100338 


35% 


96.5% 


98.2% 


ECO100885 


MPN100365 


38% 


94.3% 


95.9% 


ECO100885 


NGO100241 


47% 


95.2% 


97.2% 


ECO100885 


NME201374 


46% 


95.2% 


97.2% 


ECO100885 


PMU100802 


67% 


96.0% 


96.0% 


ECO100885 


PRT100288 


78% 


97.8% 


98.7% 


ECO100885 


PAE203161 


60% 


98.2% 


98.3% 


ECO100885 


PPU108319 


62% 


94.7% 


89.7% 


ECO100885 


PSY100434 


62% 


93.8% 


88.5% 


ECO100885 


SPA102110 


94% 


75.8% 


100% 


ECO100885 


STY102912 


97% 


100% 


100% 


ECO 100885 


STM103300 


97% 


100% 


100% 


ECO100885 


SAU801478 


38% 


94.7% 


96.8% 


ECO 100885 


SEP200463 


36% 


92.5% 


96.3% 


ECO100885 


SHA101407 


34% 


92.5% 


95.0% 


ECO100885 


SMU100904 


43% 


90.7% 


84.6% 


ECO100885 


SPN401455 


38% 


95.6% 


97.8% 


ECO100885 


SPY200595 


43% 


91.2% 


92.0% 


ECO100885 


UUR100344 


29% 


95.6% 


95.1% 


ECO100885 


VCH101886 


70% 


98.7% 


97.8% 


ECO100885 


YPS001262 


84% 


99.6% 


98.3% 


ECO100886 


ABA101621 


72% 


6.5% 


93.4% 


ECO100886 


BAN102603 


35% 


97.5% 


94.8% 


ECO100886 


BAN106697 


35% 


97.5% 


95.0% 


ECO100886 


BFR12241 


37% 


95.9% 


89.1% 


ECO100886 


BPT100197 


63% 


97.5% 


94.3% 


ECO100886 


BBU100126 


28% 


95.3% 


95.5% 


ECO100886 


BCE109984 


64% 


99.5% 


93.0% 


ECO 100886 


BFU102076 


65% 


95.2% 


91.9% 


ECO 100886 


BMA1 05447 


63% 


99.5% 


97.2% 


ECO100886 


CJU100824 


32% 


65.5% 


94.8% 


ECO100886 


CPN200436 


44% 


93.5% 


89.3% 


ECO100886 


CTR200367 


45% 


92.1% 


46.6% 


ECO100886 


CAC100711 


33% 


93.2% 


27.3% 


ECO100886 


CBO101243 


35% 


96.9% 


93.8% 


ECO100886 


CDF100938 


28% 


93.9% 


21.2% 


ECO100886 


CDP100313 


46% 


92.1% 


17.9% 


ECO100886 


EBC10013.6 


98% 


94.1% 


83.3% 


ECO100886 


EFA201885 


35% 


77.9% 


87.6% 


ECO100886 


ECO100886 


100% 


100% 


100% 


ECO100886 


HIN101192 


78% 


100% 


100% 


ECO100886 


HPY100395 


29% 


96.4% 


95.3% 


ECO100886 


KPN302625 


98% 


96.2% 


83.5% 


ECO100886 


LPN102947 


66% 


100% 


100% 


ECO100886 


LMO101312 


36% 


91.7% 


66.9% 


ECO100886 


MCA101969 


68% 


94.8% 


91.5% 


ECO100886 


MAV106579 


45% 


93.9% 


72.7% 


ECO100886 


MBV101279 


45% 


93.9% 


65.2% 


ECOl 00886 


MLP100855 


44% 


93.9% 


72.6% 


ECO100886 


MTU201609 


45% 


93.9% 


72.6% 
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Query LocusE) 


Homolog Locus ID 


Identity 


Query Coverage " 


iKmologCovtral^r- 


ECO100886 


NGO100236 


65% 


98.9% 


98.6% 


ECO100886 


NME201375 


65% 


98.9% 


98.2% 


ECO100886 


PMU100801 


81% 


100% 


100% j 


ECO100886 


PBT100600 


94% 


100% 


100% 


ECO100886 


PAE203160 


75% 


99.3% 


98.9% 


ECO100886 


PPU100844 


75% 


96.9% 


96.8% 


ECO100886 


PSY103125 


74% 


96.8% ! 


96.1% 


ECO100886 


SPA1 02059 


95% 


98.7% 


100% 


ECO100886 


S1Y1 02913 


99% 


100% 


100% 


ECO100886 


STM103301 


99% 


100% 


100% 


ECO100886 


SAU801476 


35% 


99.6% 


99.7% 


ECO100886 


SEP200462 


33% 


97.1% 


94.9% 


ECO100886 


SHA101408 


34% 


98.9% 


97.7% 


ECO100886 


SMU101029 


36% 


88.7% 


16.5% 


ECO100886 


SPN400764 


34% 


92.1% 


85.8% 


ECO100886 


SPY200684 


35% 


88.7% 


16.5% 


ECO100886 


TPA100276 


36% 


92.1% 


59.9% 


ECO100886 


VCH101885 


84% 


100% 


100% 


ECO 100886 


YPS001263 


94% 


100% 


100% 


ECO100905 


BAN 103960 


46% 


95.1% 


94.6% 


ECO 100905 


BAN109694 


59% 


95.9% 


95.7% 1 


ECO100905 


BFR11425 


57% 


95.9% 


95.5% 


ECO100905 


BBU100101 


53% 


98.9% 


98.3% 


ECO100905 


CAC102921 


55% 


96.1% 


95.9% 


ECO100905 


CBO 101487 


56% 


96.8% 


96.5% 


ECO100905 


CDF103661 


53% 


98.3% 


98.3% 


ECO100905 


EBC100631 


93% 


51.5% 


100% 


ECO100905 


EFA200462 


35% 


96.8% 


97.3% 


ECO100905 


EFM202427 


35% 


96.8% 


97.2% 


ECO100905 


ECO100905 


100% 


100% 


100% 


ECO 100905 


HIN101268 


80% 


99.6% 


97.3% 


ECO 100905 


KPN303312 


95% 


96.8% 


99.6% 


ECO100905 


LPN101111 


69% 


99.6% 


99.4% 


ECO100905 


LMO102390 


38% 


95.3% 


95.8% 


ECO100905 


MGE100115 


39% 


100% 


100% 


ECO100905 


MPN100580 


40% 


98.5% 


98.5% 


ECO 100905 


PMU100643 


82% 


99.6% 


98.5% 


ECO100905 


PRT101955 


84% 


100% 


100% . . 


ECO100905 


SPA102566 


86% 


72.1%' 


100% 


ECO 100905 


STY102938 


94% 


100% 


100% 


ECO 100905 


SAU801454 


37% 


96.8% 


97.4% 


ECO 100905 


SEP200424 


36% 


96.8% 


97.4% 


ECO 100905 


SHA101874 


37% 


96.8% 


97.4% 


ECO 100905 


SMU100320 


34% 


95.3% 


95.3% 


ECO 100905 


SPN401396 


34% 


95.3% 


95.5% 


ECO100905 


SPY200469 


35% 


98.5% 


97.3% 


ECO100905 


TPA100602 


49% 


95.5% 


95.8% 


ECO100905 


UUR100367 


43% 


96.1% 


95.8% 


ECO 100905 


VCH101278 


77% 


100% 


96.9% 


ECO100905 


YPS002091 


87% 


100% 


100% 


ECO1009Q6 


ABA104064 


44% 


98.5% 


99.5% 


ECO100906 


BAN100917 


21% 


58.5% 


49.3% 


ECO100906 


BAN1 11422 


23% 


79.5% 


60.8% 


ECO 100906 


BFR12483 


34% 


92.5% 


95.6% 
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